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(54) imwozm *mfc$m&&tf so i s« 



(57) [gift] 

its txtcmm&imzmmfz ci^i ogftio, 
j*?^wiH6iti*t>s o i mwi<Dm!t>&&m<tm<D* ? 

] ~> y ^ >s« i jlk«k:e«s nfca* 

i . sh «J =» >H i 2 i ±ic/ratcies:2 n/c f h 
>%$<D&mmi 5©3»iR-c«fiSsn*y- 

|iltl>5. &JKH1 5±{cttSffcSx»J=i>m 

<b> a >m i 8 «t s tcttmoiRBi i 6 i *j 




(2) 

1 

i tt&g i ] ¥*tt»R©£iB±fci2» s titc y- b 
mmmt, 

lossy- nemiLttciBKstiyty- h*«£**rra 

4>fc < £ 1 a^©MO S F E T^(i^fc¥«<*ilg-C 

Mf i: f y a >jr i maNkc u =» > a t © 2 jBflrc * o 

T. £>£ < £ 6 1 ■ 1 ©2 BR 

10 

s^b^> y =i >H£BUMi:s' y =f >K£ © 2 jijbi-c* ^ 

r. 'PU < £ & l HKS*SRJK-?-*$tr»2 ©2 «R. 

[»#J»2] fflrSBJ|ll©2JMttt. BWb5";3>Bt± 
CcMSHbi' »J 3 >Jg|*!gH 3*1. 

ame*2©2jnRH:. MSHbi"; 3>iLhtcSfbi";3 
mm. 

[HM0I3] tifiS^l©2BJl«. WEI«<b£/y3 
[»««4] lR8&*2©2JMttt. nCMf^'ia 

ia«g©^«^g. 

[M3&95] ttiB»i*jj:c«i»©2»jRtt. -en-en 

©81 1 «*$<fcC«&2 »tC«*aRJR-?-*^tf . IMQB2e 

tg©*2&#3!§». 

WB4>tt < t i> l «»©m o s f e t mrf ay- h tt 30 
st m©* 3 £ mmm<DM osFEm^t, 
wmmmmmoMo sfe t«. m&wckwiwmjEicm 
Bfrta^ - h mmm<o m 3 kjc& d r miBSSK 
©«£#£?■ p * ^c-en^hjats^ft^ RgmiiaB© 

[if*B7 3 B»IB^< £fc lfflSOMOSFET 

«sft©fflij®^*©H5fa^«<**e?©fl«iaiH±^gi5» 

«tC8»ttHI&IWR£. 40 

mEtian6iiHR«. a*jgii^-%^tf, i«#Jii§aig© 
4. i«*«7tatg©¥«<*^g. 



1$H20 02-76 336 
2 

MO S F E T^I^fc^MtTib^t, 

buib f i^>^©WM{ciais:3nfc**^M : f £^t*rti£ 

imm 1 2 ] mmimmi*. m&X}g&&tst*wnb 
kt**. mtgi oiats©¥ii#§ig. 

9±***j:5tcER3*i. Bffia±sp^^gi5tciriaMO s 
f e T©y- h m@©y- 1- t®jj\ft<D%Mm*m^-r 
s> mmm 1 0 ietg©¥^f*^go 
[ w^gi 1 4 ] Buie¥*i**«»> 

so isst$nt, 
«it*^i oia*s©*«i*iis. 
*a#M£, 

SO IlSt^ot, 

mriaa&ji^^jgK. ^{b^y3>ii, BMWb^ya 

>M. Sfb^y 3>M©^^f5jnA>2^5©lg?:^tf2)l 

urr**. so i»« 0 

[sS*S 1 6 3 ii«iaS46ix#*&^l!tt«*g|]!T£^ 

1 5 tats© s o i 

[l»«3H 1 7 3 Buiaas!)ji*i^^Ji«, BUiBS O I s 

icmm-rzmimt. fWB*i»©TJi©»2»£«:E 

^3ti. 

fi**JM^«. Miami Jltc^r«c< £fc$^tis> if* 
si 6iaig©so iiis, 

:n*m 1 8 3 tuiam 1 ma. msmt^ y 3 >n*5 
<fco f S9iaBMiibi' y 3 >a©<5Fti*>t**. m*m 1 7 
gets© so 1 s«„ 

m^m 1 9 3 it 1 5 tesg©mjfe s o 1 sk©hu 

SBSOI»±(cES3nytMOSFET*il>&< £feW 

[|6iH©»iai<cttiB] 
[000 1 3 

[^^©R^5^'(if5^if3 *»9i»***««EB*i<fcUfS 



3 

<£ vm&&&mmm*&m l tcmm#m&*s <t o* s o i 

[0 002] 

[t£*©&fi5] MOSFET (Metal Oxide Silicon Fi 
eld Effect Transistor) (DUkMitlCft t\ ^Igtt^J 
©fSj±iL/#^fflliF£©a-;U^7 (y-hfi, *J<fc 
O'. y- M§©£ft«:»LT. b#i,>fil^ffi#5^bf £ 

fi) sawp-rsawr. y- vmmv>%kB*m< r s 
[0003] *©»*«:». ( i ) wsamtufiHtr io 

«Stt*>±***Cii. (2) l/*c>ffl[«E©a-^*7 
#ifcg*n § ft 6 t . $K^XS-^*nXXgB$(D y- FS> fc 
=fct>\ y- HiJIcD^e-O^CC^L-C. r"7>S>X*©L/ 

•^©jms^s&s,, 

[0004] mt*s 'JaXSiO,) ©y- r *Sii*JK 

h sffi^©e& h >* y > y{c j; ^y- r y - 
±s Kfts/y 3>jir^#ufcy- rf&& 

[0005] 3 6(c, Kfts/y3>©y- nenaftw. 

OPMMOSFETOy- hSliLtfl) tcjgu'T 
jgidE 3 ft * £ . # y 3/ y a >K*©* ■JfcjWKWSW* ce 
«ait»L/Ty- nft»»(f{c<>a:»u. en**?*** 

«c«-T* C ifc^H-T S U #«r»tt*E©g»ftjWlMHc& 30 

[0006] c©wia*«i*r 4— *tt<b it, y- h 

0 . 1 2 At m«T©1£f<c;T'tt, ffljttfH 4 3 (CtS-T 
cfc 5 fc*Wc©MO S F E T 9 0 M&m SftTl»S. 
[OOO7]043K4sl>rMOSFET9O» 1 S^y 
3>11 1 ±KlKieSSn/;:ift-> ') 3 >1 1 lfc«fc 

wantf y 3 >k 1 2 © 2 MR-cttft s ft 4 y- k mm 

K£, SMt^y3>ttl 2±taWciaR3ftfcK-y h. 

#ys/U3>gii 3. ^yr^^jue (wnx, tin 

x, Ta. TaNf) 14, #JSJgl 5 © 3 JUgTflJjjS; 40 
2ft£y- rSS££«i*.Tt,>£ 0 &*J. ift->')3> 

TKfct^T&iON (Oxide-Nitride) M £ IWftT & „ 
[0 00 8] MOSFET90», y- H6HkH 

*jj;o*y- ms^fiss-rstftst&SMi 6 , 4>&< £ 
6»attttit 1 6 ©flpjffifcs 5 -y -f f *> * - frtmm i 

7 , y- r m@©TSP©^ y 3 >8fi 1 ©£ffil*3CCGR 
Sftfc? + *;UB7 , ^ -f *;l<JI 7 SrP^CjIl/^-CttltiJT 
€»<t^K:iBS:Sft/c-^T©x^x^>ix 3 >ji6, -*f 
©x^xf->^3>ji6rtK^-ft-? t ni2^3ft/c^;^^ so 



#Hi§ 2002-76336 
4 

MB5, -#©i*xy>^3>Jf 6(t$H£LTgei£3 
ftfc— 2*©V-X- F W>£gJi4£*rOTt,>S. C 
C-C, i^^y>->a>J16«V-X • Fl—OXgJf 
4£|5l-^S[-C&0. V-* • FU-OJBiOTlMB 
t5©Ty-^ • F W>x^X-r->i-"3>Ji6 £<¥** 

[0 00 9] Sfc, MOSFET9 0©ffittI««I-f 
#gi*feliJ©©— St? $> £ S T I ( Shal 1 ow Trench Isol a 
tion) M3CCj;or^§ft, J/')3>if lOftSK 
+ F ?'<Ji2#SERSft. MOSFET9 0 

©±9S(c«jff uniBttitMi2 i , ^#)^2 2, mzmrn 
mmm2 3, m3mm®Mm2 4i}mm2tix\,>z>. 
[ooio] ifc, i^4 3(cfcc^-c«, mimm%mi& 
2 i azzmmmz 2*jr»or— *f©v-* • 
>x^4(c-eft-e'ft^?,3>^^ hgp3 i, -#© 

3>** hgp3 lfCg^SftSSfriEilSUf 3 2, 028 

imtoMz 3&nmL-cfex<D^>zt> \-&3 i tcii-r 

£=i>#* r SB3 3, n>^i' FSP3 3(cSStt$ft4JH 
2BBBUB3 3rtJffii3:3ftfc«j££7nLTt>£#. cft« 

[0 0 1 1 ] ##$"C(C, MOSF ETtCteWS 

^•a© F -'O h©«ffl^rH4 4 (C^ftt. 04 4 (Cfc 
C»Ttt. NSMOSFETtJ^OTSMOSFEKDf 
ft^ft^&. *M^ + *JU^£a«)3i«^^ + ^^M£(C^ 
fflL, ^f*^®. y-X • FU 

-oxsn, li'xf^^i, iHy^Mi. F-y 

h # y y 3 >»©■€• JvetiicooT. ttfflnJUtt F - 
[0012] ^(C±^0/cON^©W.^iCOl>-C^-r 

4o oNiSis, (i) iosh>*y >y«c«fc*y-h* 

i A/ i"iJScft,i& t^f^-F-C0O^^J^*7&s 3 n mj: 0 

ilK-r&c (2) mbi/yaxtwDF— '< 
> h ©fttfeffifttt. BMb^ y 3 >*©ta»«»J: 0 fe*^ 
^c"3/h3(,^©r, ^<y^y 3>tfi© f-^o h*^y- f 

fttciagt-4 L#c^fiimffi^iljA5^t,i 5 2 o©ftJ£ 

[0013] ^b-> y 3 >^-> y =3 >s^_tcc 

is y n >/-> y 3 >S^©WMig{4^^it»nf 

Hfflfb^ftrt^ccc^ ?mm®&ffli^*< &s 
£, mo s f e T©rtap*»i&<t>©* + y r*« h 7 » y 

^c* + y rmm*mm>tat>. f u -y >m^®T-r 

£ffig|#itac£„ *©(g*. MOSFETTiSS^S 
^«:Sai5IS§©ai^ jlg^ffiTT 4 WHJ&JIBfit-r 4 = 
[0014] 

[|8iE#ftSfcl/<fc5£-r£g!IS] XIBCcfc^Kl. ONJg 
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[ 0 0 1 5 ] 04 5 --04 7 a >8^±(c^rK$ 

£t&nj-r£gi3$0-c&£„ Tksusmi. BWbs^ya>ai 

aWWSBMtS' 'J =1 >M4"0^> U a>JI^©-g|5iife£- 

■?z 0 04 s&cfci^rw, ->y3>i? (s i) i*^ 

21 (OH) i ©!&£#£* LTt,>&. &*>\ f';a>I 
£„ Chtt, (O) **.m (H) ^>U3>^or><5I 

n*»©JHT-*«Wi^r 3 s c i l,t *j o . 

l§Hi©i?IE«:04 7 fc.fcO'04 8 (CfcHT ifffiLtU 

too i 6] ttc mte'Vzi>m't*ict>m<mim*> 

*©»©xete<fc$**«*rt*«»)i&*ttTl»*. $6 
S i 0 2 /S i ^B©^ U 3 >M^©^Wife^ 

[0 0 17]MOSFET(C^H/^1E(«M. N 20 
DD, V-XtCOV. &SC^i-<-^^agmjEVBB=- 1 

v) asEPflnsn&i, F^gp^fCcfcOflnssnTx*^ 

*'mcis i) a >»«*©* » r * + y T H O T». 
S i O z /S i J?ffl©K®x*;l/=F-J;9;*:#&x*,rt/ 

i o.^tcaw*. * 



: [0018]fLT, *^+t'J7HOTOim' 
-K J: 0 . 'J a >^ic*g^ L/fc7k©*S©7K^M^-© 
iS^*^eti/cK^©^fa*S^«H5g 

[0019] JS^Smfc^gtM^-tt. 04 6(C7nf<fc 

K<fc V) S i 0,/S i ^EJCB-T^o l^ffitCiSOfc** 
!^®©S i H^£*^H^£©M^£SfB 

[0 02 0] cn^C^^B^ittmi, 0 
4 7 K^-T^tCS i 0,/S i w®©^y =i>/1^-© 
#>^y K«f?®i£{ii LTfibS, mitu<j 3 

>*t#©fy 3>M^-©^>yy Fwssmne 
iurtK. 

[0 02 1 ] B£«m>»iBfcffijWBJiS3*i*i. 
l»tf«E©3»*KW>**©#fb*WBC»K BBS 

[0022] «±ttiMb^ y 3 >mtp<D*mm.*icmm 

•T'50NM©^fb^*^XA©Si^r*ofc^ > 

^b~> y a >int>©*3R0R : ?-KieHr £ o Ni©'^t^ 

[0 02 3 ] O NJR**fiW*SHbi' y =» j! 
«v Ti2©Sfc:^ ( 1 ) , (2 ) T«3ft*fl3t53Stc 

[0 024] 
CYtl ] 



3SiH 2 Cl 2 (g)+4NH 3 (g) ■-»- 3Si 3 N 4 (s)+6HCl ( g ) +6H 2 ( g ) ••• (l) 



[0 0 2 5 ] 



3SiH4(g)+4N*(g) 



*30* Hb2] 

Si3N4(s)+6H 2 (g) • • (2) 



[0 0 2 6 ] SltaS ( 1 ) ». CVDKfSgg^RTN 
(Rapid Thermal Nitridation) T$IS'C©JSlS ; 5rR 
U S0£5£ (2) tt^-5X-9>ftie«:«fcSSJ6*»LT(,» 
So fc4a, (2) ©N'ttfflRjlR^-©^^*^* 

[0 02 7 ]SIES(D , (2) *»6«S«fcS«C. 3 

fijjsns. ^©x-ciiTK^^-c*^*^ ^-©— mts. 
r&©j§gr > ^fb^ya»g<D4"^*^ J F©t^sifHX 
f3ji$n-5„ afb^y:3>Bii£©*jRjDS(-?«. ->yn> 

[ 0 0 2 8 ] 04 8 tt. £fc5£ ( 1 ) ©J5a6*flH»TJB 

fi£bfc^k'>y 3>jBt+©**joR^iia©T>*-T^ 

r>*-r#x©#E©J:b$£lifti{c^U tl&tttc** 

H^-j^S (atomic^) £^1/ 

[0 029] 04 8*»6¥IJSJ:MC. »b^ya>B!«: 
tt. 1 0 — 3 0 atomic%^g©*SSMT-#$$ttT<,> 



[0 03 0] ONR*y- HftHtgli LTfflt»S£. X 

h ux«ET-c«^b'>y 3>«(t»©*3RjiT-ccai* 

JlMfctC.fcOIMfc^ya^JBtfK^ttb'C. S4 6(C*1- 

fobXTkmfH^&Bf&LtcK) . S i 0,/S i Wffi©S 
i M^i^M^iC^ftiJSf&LTTk^^F^JiR 

40 

[003 l]^Lt. C»-l6©*^^«a(*i Lti 
#6U 04 7(C^-r<t-5tCS i iSi©i/'j3 

>M^©^fiSfn^#»^ffi?fi{4 iitM, Kf b-> y 
<<dv. ON)gr«fiS$nsy- httiftt, BMbs/y 

[0 03 2] #^c. ONH©8MWW*W<r-5fc«> 
BMt^ ■;=>>«««< . a<b2xya>fflH*j»<r* 
50 «(SltC*S/c«>. SibS^y 3>M*©*SM^-CC|§HT 



S£fb&*3£EW«:ft») . *R«T*ftt»millK:fc»)oo* 
[003 3]Jfc. ¥#^g©^X^A{b*m*. & 

JRtt*»fcT C £ tfffllifc ft ») oo* * . 
[00 3 4] 49HHis_kJE4>J: 5 ftlW»£*:J!RirrSfc 

«Mcft3ttfct>©r. Kfts/y =» >Rtcjt*<Tgw*» 

[ 0 0 3 5 ] *jF + t'J TffffeWI8l«Cft*l& 

liiLttt, ±^Lfcy-h«Si»Jgfc*Wrft< . ST 

SMfeliM^\ SO I (Silicon On Insulator) Stgft© 

*»i&#Mfiai&£*!$«f6ns. cfte>©*&ffjii©* 

5 C £ 2 © § ft £ T £„ 

[003 6] 

[l»S*A?&-r£fctf>©*&] ##WJK«-&«WBHie 

-ne*R£. mm* s ~\-ffi!®f&±icffiW!.2titcy-~[- 

Hffi££WT£4>ft< iiltaOMOSFET^fi 

3>K41MEft2<y3>JRt©2»aiT*or. 4>ft< 
£fc lJt&cfi*StM^£^t?lill©2Jglj^ a6-Sl»«> 

»bs^ y 3 »g£»fb-> y a >«ii © 2 lir* -> 

"C. 4>ft < £ h 1 2 © 2 ®M£ 

[0 03 7] #f£BjK<fc£W^2iai!t©¥^*^B 
B, BUie^l©2»M*5, iMb^ya^flLhtcBBIfb^ 

■jaiwRaqmsn. Buse^2©2ejgi*5. nafb^y 

[0 03 8] ##£WK^Sffi^3ie*g©¥&ttiSK 

b. mfiem i © 2 @)i©BuiB^ffi{be> y ^ >h©jie3 # 

MElMbi' y 3 >0tJ: 0 *>»t>. 

[0039] *&wimz>m*TM4MEm<D¥m&%im. 
b, twam 2 © 2 nKoMSEBSEf b^ y =i >jr©j*s a* 
«flBfi^bs> y 3 >ISJ; *) *>JIi>. 

[0040] *^WtC^Sfi*3S5fHtt©*«f*SIS 

b, Butemi*icfco*m©2@^. -?-n-en©^ i nfe 

[004 1 ] #f6"?l§tC<*£if#^6iBi£©¥&tt^g 

itliS©MOSFET«, Butay- r«6^Jl©/l$ 
^StWOMOSFEmot, wfiBS^ffi 
I©MOSFETtt, mflBSAEPftnmEtcK^^J;^ 
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[0042] 2f:^tC^Sii^3®7iBt8©¥i3Sft^g 
B> BtilB^ft < £ 1 HOMO S F E T*«. «WBy- 

«Wii^©«fiB^ili*S«©*(fBB^li±*SIJ^W{cffi 5 

10 [0043] XftWIC&zn&m 8 ia«©¥i£f*££g 

b. «nE»w&iwR3WiMb^y3^ii-c*a. 

[0044] *^BJtc^€,l»^^9IBiS©^igE{*^g 
B. ffrRttBKMtlgtfllgtt^ y 3 >it* So 

[0 045] *l%W(c{^Sit*3B 1 0 IBtg©^#<*$lg 
tt. ^fta«©3EHaffiF*3iCiB^3 tlfc^^gti^ 

IMR£. luiey-h«^lg±{Ci2t9:StlA:y-hS@£ 
4f 1"^ MO S F E T^iifc^iftgS-C*-, t. Wi 

20 RStifcr U>*£. BuiBhb>?©rtll{CiBK3n/c 
g*«g?-*£tfrt *»»■!£. gfsrtgttttMrafc 

[0 04 6 ] *mm&z>m*m i 1 iais©¥2»ttiig 
B. ms&ftmmmtfi. mTumim^^mit^v^y 

[0047 ] *^BJ(c{lSit*^ 1 2 £i£©$$ftgB 

b. ^hemmr**. nAmm+z-gtsWiitisv^ymfr 

30 **3RJS(^*dtfittl<bi'y=»>f!t?*«. 
[0 04 8 ] *ftWtCffiZffii£m 1 3 IB«g©^ttilS 

b. mizf*im&mm&> *<D±mmmn> m%mmt* 

»g©£ ffi±lC *» ft ft* * *f U T g ») ± # S <fc 5 fc 
IBS 3 ft > B?rlB±gI5ffi#g|5iCB«fBMO S F E T<OV- V 

[0 04 9 ] *&gtCffi&M3&£ 1 4fB|g©¥#<*^M 

oiiimssoinsTaot, fltrfBa&ft** 
40 ilMmMc3KlK^^-rca«. 

[0 0 5 0 ] *^{c#^,|f3jc^ 1 5 SBt8© SOIIfi 
B, 2^y=i>»«U:{cS!»SnA:a»ii*l&IMti. mi 

iaa*3A*^RJiJcges:$n/cso ig£*<i^.ss 

>M> wafbs/ ^fb^yn>ig©^%f6in^ 
2 o©Jg£^tf 2 jim-c* s . 

[0051] *mucmzm#iM 1 6iatg©so is® 

B. B^iiBS*3A*^g^*5«7K^M^•?^^^rc^•S 0 
[0 05 2 ] *»BJ{c^4if*5 1 7fa|g©SO I»« 

50 «. Haieasbji^^M* 3 > mriaso imicm&fzm 
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imt, H«ia0i)i©T)i©^2)iitcE^$n > 

[0 0 5 3 ] ^g&HtCffiSflfc&S 1 8 ietg© SOlSfi 
[0054] ^^HJfc^-Sft*^ 1 9 iBt£©¥z»#gSg 

«. Mgas i 5 nm<Dm& s o i wg©iiuis soni 

KgSIS:;**l/cMOSFET£4>&< ifcWltl^. 
[0055] 

[i%Hj©jiJtcD^s8] <a. mn<DBimi> 

<A - 1. $SB«|J?£> 

< A - 1 - 1 . ^iMgoya *fit)&>ig 1 «. 

gSi^O^il-C, I/OSCFK CPU 
( Central Processi ng Unit) SBF 2 . * -r -> a Sf5 F 
3. ^*y§BF4©4o©[l{g^£WTr£$J&£^l,T 

[0056] i /ogBF i mm»m&<D^^mis 

[0057]-ett, «**AHi2rr*ISK:. 

[005 8 ] W-aU©«W«E*«tt^ia ? *CT£ 

lllEJt»S2V0i|^ 1 CPUSPF2 + j5/»»F 

stcai. ' 2v, y*»;wF4«:«i. swnwms. 
[oo5 9] s^vmt, m^T-zzwm-t&mm* 

FFI518S. fcf? rtf^£tfcfflT£fcfe©H2>XT>7'[I] 

/x > n - #ws&m*ffiz n „ 
[006 0] ^^u-fe^tctt 1 ? - F^it^.6nr*s 

[006 1 ] J^V-bfrOffifcte. DRAM, S 

RAM, FRAM (FerroelectricRandan Access Memor 
y) . 77»r>aEEPROM, MR AM (Magnetic Ra 
ndom Access Memory) 3?© H*! 

[0 06 2 ] 9^»flttX. CPUgi5iy*ygp©Ki 

fpas©at^#^o-c. cpugpi^^yOT©-^- 
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[0 0 6 3 ] CP U«5«, A*tt$fi?r t tcttfR^a* 

m>. «mi/]fttiMH*a*-r*««*WL'ci»*. cp 

£„ «^fftti^:##MOSFET©S?jSE 
gg8toJ#sfr±T&©T > Maj±©fc&K:«g$lA> 
a*. m«m;rjttm^iI)E©2filKJtWT-5/ca6. ffifttt 
^WA"ta(cA# < UZfrb-cbZ, 
10 [0 064] Afb$n/-c^«f*^aa«±©J: 5 

[0 0 6 5 ] «iL«CPU»F2*«fiW*MOSFE 

[0066]-*, i /og&F i KEPflusft&SismEE 

#CPU^F2©®g>mKJ:*mt,>*§£fc:«. I /OSB 
F l©«Si!SS^rffl^64a€.MOSFET©y-F^ 

«Biorfflt>6n*oNgi©w»%cpuaJF i©m 
20 osFETipiD^-rsi. mm<oma mz.&i o^ 
p B i ) ommmzmK? *ssit <t & * „ 

[0067] < A - 1 - 2 . ftflt4^il©/c»©y- r 

KB. EPttl^nsSAmilCAt^CclBC-C. «£«g:/n 
?*CiKONK©If«)l<TSCi'C > ffisfiS14£& 

[0 06 8 ] mZ.\X, i2 (a) *JJ:!>*I3 2 (b ) CCfc 

c»r«. fwn, cpua5F2 1 i/oscf ikjbw 

SMOSFETOy- FMiliy- FSffi^MK 
30 tkLTO-S. 

[0 0 6 9 ] CC-C, H2 (a) iJ<J:OT2 (b ) icfc 
^Ttt. ¥agf*S«X 1 ±Cty- FiilGX 1 
GX2jW&iR3ft. y-FftilGXlfcJ;^GX2© 

[0070] y- f^ipgx i «^«^a«x 1 ±&c 

tCiBS34a^fc->'j3>JBI(S iN) X3itW3 

n, y- F^iRGX2«^^afiRX 1 iiciessn 

[0 07 1 ] -etT, 02 (b) KTjvf I /OSPF 1© 

y- \-mmmGX2<ommT2it, a 2 (a)tcmtc 

PUSPF 2©y-.FIfillGX l©ISiST l<t0 4>if< 

f^snrt^. j&rfc, ^fb-> , ;3>iix2©)¥3«i5i 

X3 e fc«3^W<^$n-Cl^Cir > y-F*gi^MG 

x 2 #y- h<&iftiiGX 1 ct 0 < ^co-ri,^. 

[0 072] y^yaUCfc^-CfeK DR 

50 AM©^*';*;UF^>^^5ftc». SEESn/c^EAs 



U 

Epjrasft-s©-^ ^•*y-tz;n«-5>i?;**©y- \-mrn 

R4 0rffll»^m:i>40NH©Btlf». -te>X7>y 
tsISS. 7 FbX7 : n-y/i>n-^[5|S§©MOSFE 

T©y- b$mmt Lxm^t>tix^zoNm>ffl¥-£ 

[0 07 3 ] 'J 3 >M©JtB«*tt 6 . 5 

~g . m<tiyv^>m<oitmmmit3. 9-4. 3-c$> 

f b w >*«w:y- h*fe^ia©pmifs^# < 

#a < o n js*©ft{b^> y 3 ^mommzm 

<-r£<t. @K©tbfBaft«a<-rs*. 

[0074]*/c, y-Hiilt. #l/->y=i>B 
±{C^t^>^Xf-> (WNx) ^£"©^'';7>^;H 
fctf-LT. *>y*^> (W) &£©&JWl*ei8!t,fc 
#y ^^;by- h*flM.fcPg[MOS F ETCCfcC^T 

«. * y->y3»Kc#a>£ F-y-r 
c©**£. JIMSlXgK:«fc»)#n>*JjaRL. y-Uft 
ttR# 2 n mmmoWLitis 'J 3 >g!r ***B^tt. y- 
H«iMI**!£»l/"C^«fl^HE«:jlU. PSMOSF 
ET©L:iHMiI1tE#^TSi^14#&£„ cft£|5] 

fcO NKJ^'n >*sy- h iti^taw s c 4 tc £ 
5lto ffi*E©aett©tt±«:a u r t, > s . 

[0 075] &±8fc|l!l,fcONIg©jgJ?©f££0!ltt. - 
mT&<0. Ctl6©ffltC|R£3tl&6©ri2ttl>. 

[0 076 ] M&tf. 03 (a) fcj;yi3 (b) fcfe 

t>rtt. ^n-en. cpugBF 2 £ 1 /ospf 1 tcfcw- 

[0077 ] 13 (a) fcJ;O*03 (b) (C^T. ¥ 

Vtts&x 1 ±tcy- M&nygGx 1 fci^Gx 3 mi 

W&U. y-MBHWGX l*3<tO*GX3©±(c«f5jn 

[0 078 ] y- FStlGX 1«§2 ( a ) (C^rT & 
©<tl§ID-C*^*5. hUfcl&llGX 3 tt^jgttStgX 

litcEaasn/tHft^ya^xet. ^©±tcies 
[oo79]i3 ( b ) ecsvr i /osbf i ©y- h*g 

iIGX3©IIT2tt. 03 (a) K^fCPUgBF 
2©y- hi^tKGX 1©M»T 1 <fct>kJI<^fi£<*ft 

■ct»*. ^b~>y3>isx6*5cfco*^b'>y3> 
Mx 7©jis* 5 . mbf y 3 >mx 2 *j <t o*^b^> y 3 

>J8X 3 <fc <0 i>M< mf&ZtimZC ity- h Jfiti M 
GX3*sy- h^MGX 1 «t«3 4>®<^oTC^„ 
[0080] 04 (a) *$<fcO'04 ( b ) tcfcl^ 

r« t -eti-en. cpusbf2<!: i/o-spf i«c*$w£ 

[0 0 8 1 ] 04 (a) *JJ:?>'04 (b) (C*st,>T. * 
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mwm&x i ±fcy- MKnoiGx 1 i5£VGX4&m 

y- h^MGX l*$d:0*GX4©±{c»{5lti 
<>y- hHffiX4#JIM$4vCl,>.5>. 
[0 08 2] y-hiffiifiJgGX 1«02 (a) fcjj*Tt> 

©ilaiDrfc***. y-h«^jgGX4W^f*s«x 

l±JCERSnfcH^y 3>KX 6 4. -&©±CC|HR 

[0 08 3 ] 04 <b) KSri/0»F 1 ©y- h|6 
*iJRGX4©M/PT2«> 04 (a) K^rCPUiUF 

io 2©y-na«j«Gx i©iHTi «to*>^<ff^$n 

TO*, ftfc. lMfci";3>HX3©J»SBHD'C* 

o . ^b^> y 3 >mx 6 ©j^3 *wb'> y 3 >igx 2 <t 
«3fe»< M^nn^ciT, y-n6imGX4 3W 

y- f-ttMRGX 1 ctOfeil< &otW„ 

[0084] mtis y 3 >ii©j?<* *^b*> y 3 

>|gj:9fc?t< «T©<fc5fcflUfl«&*t>» 

<b*> y 3 »stc{j? 1 osso &him!£-r&ifi> mxt^ y 
3>«©5ioSR0i6;*©**s3fit^«&, Wbs/y =j>« 

20 *W<^^<!:ON)lt^f*»Si©Wffi-C©lE^^ 

frotc&mti' y 3 >jg©w 3 ^{b-> y 3 »g 

J:0^>li<TSC<b-C. aKW®-C©t&^?rffi^l,Tl? 
[0 08 5] K±Sil« 0fcONK©)RJ»©BBe««. EH 

[0086] <A-l-3. mm&Um<Dtc&><Dir- b 

fmm<Dmmi2>i^±<Dwmici5^xity~ viimm 

30 i L-TO NBI*ffll»4*»^©e *Btt«iE©A:*©««atc 
oi»-C^L/"fc*s. 05 (a) fcJ:i>*05 (b) tCTSfJ: 
■5tcy- hite^Mi Lxmit^ y a>gt_h«:BBWtl' U 
3>|g (S i ON) *^»L/c8iajg^ffiL. ts^^ 
d ^ *©ft*HJJJD«E(t{£t;T» a«M©ff$4iSgpT 

[0 08 7 ] 05 (a) teJ;J>*05 (b) tCM»"CB. 

-en-eti. cpugpF2i i/osisf ltctewsMos 
FET©y-neatKiy- h««*«scw«cmuri> 

■5. 

40 [0 08 8 ] CC-C. 05 (a) tJctO'05 (b) (Cfc 
l^TB, ¥®(*S«X l±tcy- H*g#)lGX5*jJ:0- 

Gxemm^ti. y- h*e^iaGX5*$d;c>'GX6© 
±{c»f5jnfey- h^®x4»s^)SS*afc«^^L/-c 

[ 0 0 8 9 ] y- httttitGx 5 Kmmtom&x 1 ±k 
Kasnfcgfb^ y 3 >dx 2 i . -?-©±(ciHS3n/c 
Ma<b^i;=i>iix8 4t?«ss3n. y-nawRGx 
6 it^mwmmx 1 ±tcBSKsnfc^b-> y 3>jix 2 
4. ^©icciEK^h/c^^b^'^^xgi-c^ 
50 snrci-s. 
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[0 0 9 0 ] ^LT, 05(b) ICtts-? I /OSH5F 1 © 
0^- HtM«BtGX6©g|jrr2tt. 05 (a) «C5*T 

cpuspf 2©y- mmmigx5©«wt 1 cto^jf 

<BfiR3tl"Cl>*. &*>\ BMb2"J=i>IIX2©J*3tt 
HG"C*»K M»k^U3>glX9<Z>JWSsWiB8<fcS/y 
3>RX8J:»)*>lf<-0fiSSnT«,»SCit?. y- M6 
«WGX6#y-h*UtitGX5«fc»)t>»<fcoTC> 

[0091] a*. maYb^y=i>ii©Jt»«*». k 

fb^ya>il©JtB«*«J:»J*:&c>©'T\ BGSffcs^ya io 

>m#m*nz#- h*utii©fHi£si**#< &o . 
y- h$6^M©»mg*^A^ < -r& e 4Tia»©«(ffi 

[0092] < A - 1 - 4 . «!Rtt«fE©fca©y- h 
*6S^©«fiS09 3 > £ fc. y- h t&KJR©<i&8:tiSiE© 
fc»©«teS£l/Ttt» 06 (a) *JJ:O*06 (b) (Cm 

r <fc5«:y-h*fi^jgiiurK^fb">y3>jg <s i o 

N) ±K<Mb5^»;3>JH (S i N) *«BO/eiaSI«£ 

««ya»*©**EPfll*E«:i60-c. SUM 20 

[0 093]@6 ( a ) *s J:O*0 6(b) Kfc^tii, 
«€*l-e*i» C P U»F 2 i I /OSF 1 Kfctf 4MO S 

f e T©y- bummty- vmm^m^icvkiy-c^ 
a. 

[0 09 4] CCt, 06 (a) *Jj:t>*06 (b) ttfc 
GX8#tJBK3t3ft. y-h«S^JiGX7te<fca c GX8© 
(r>5. 30 

[ 0 0 9 5 ] y- h*&s^Gx 7-remfttsttx 1 ±«c 

iSRStifcBfiMbi'y 3>IRX lOi, -e©±(cl3!9:S 

n/cgfb>')3>gx 1 1 t-cnmsti. y-MMMi 
gx 8 izmmftm&x 1 ±kers tifciMMts/ a > 

IX12t, *©±«:HRStifcSHfcJ'!/ 3>J1X 1 1 

4T«fiSt$*vr<,>2>. 

[0 09 6 ] fit, 06(b) (Cm-T I /OSBF 1 © 
oy-H6HWGX8©ai«T2tt. 06 (a) tCmT 
CPUSPF 2©y- h^»lGX7©Bi)lT 1 Jz*)t>B 
<M?nrt^. ft*. ift->'J3>lxi lows 40 
(3HCC*0. MfbS/U 3>IX 1 2©j?3*i&g<b 

s^»;3>iixi o«t»)fc/f <j^RRsn-cc>sc<!:-c, y 
- h mmmGx 8 a*y- h«&&BSGx i «t o 4>js< a -o 

[0 09 7 ] y ^ >«©j»b»**j y a > i 

ONBKCtt^T'hSd*©"*?. mwftmx'Ofcts*: 

[oo98] ifc, mmiti")^i'm±miti")=»m so 
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[0099] ft*. fi^b^> y n >^©Jis ?rs^fb> y 

t«. y- Fiili l/TONflt*fWBT*»£4l5l* 

[oioo] «±mwufcS@gfb^ y 3>iig{t-> y 

3>«li©8WK©W»©l93e«(3:. -W"C*»K cn 

e.©wcRB^3n-s *>©-rtt«ct». 

[0101] mtf. 07 (a) *J<fc!>*07 (b) (Cfc 

i^rtt^ -en^n, cpusbf 2 4 1 /osbf utfcw 

smKb^ya>H£ttfi:S/y 3>J&4©ffiBj®©ffe© 

[0 1 0 2 ] 07 (a) *j<fcCfH7 (b) ic*Jt»"C. * 
mfcWIRX l±tcy- h!MI«GX7:to<fceFGX9;WIB 

RSsn> y-hm^)SGX7*jj:j>*GX9©±K:«Mn 
&y- hm@x43&5^RS3nru^ 0 

[0 1 0 3 ] y- hSfi#MGX7»0 6 (a) (C^-Tfc 
©4H3D-?&Sj!^ y-h«glGX3»^#MX 

1 ±Jcffi^snfcK^b^ y a >jgx loi, -e©±{c 
BRsn^tSEfbi"; 3>aix 1 3 t-cm&ztix^z. 

[0 1 04] 07 (b) (CtkT I /ospf i©y-hie 
iStliGX 9 ©MJ1T 2 «. 07 (a) K^tC P UpPF 

2©y- hiiiGX7oi)?T 1 £*)t>m<wm2ti 

tl»4. £c*s, fefbi/'ia^MX 1 3©J?<*#s. Siti- 

')3>ki 1 j&«3m:i»sc 4-ey-h 

*»JKGX9#y- Vtm!&GX7J;K>i>m <ft-?T(,> 

So 

[ 0 1 0 5 ] < A - 2 . f^ffl3»*>JW±»i« Utc£ *> 
K. y-Hft»g|4Lr2Ji©|ft»g|*ftfflL.. *©-9 

fgya » f«T4«:»fF»K4fliriitt*«aifcr*&. 
[o 106] < b. mm<Dnm2 > 

<B - 1 . Slg«teSE>*^l8{C^SHjfe©^Sl2 4 L 
T. 08tCMOSFETl 0 0 ©^ffi^fiS5:^-r o 
[0 1 0 7 ] 08*$1>-CMOS F ET 1 0 0 tt. i")3 

>a« i ±«c«{cs»snfeg*3R**tjB{<b^ y a > 

Ml 1 lfc<fci>*tt^€:$tf^{b^y 3>I1 2 1©2 

i ±(cjracciBS:3n/c F-y h jj« y ~> y a 1 3 . ^* 

yr^^^U (WNx. TiNx, Ta, TaNf)fl 
4. ^>^X^>^©^JS)gl 5©3llli-C#^$n-S 

y- i**ffi4s«*."ci>*. ^cfc. *i6WK:*»t»Twy 
- h«s©«fi<cK»«sw«ct»©r. y- h^@«± 
§3«jSK:iRS3n**>©'r««c<. «K«c^ll«S (C 



IS 

u. Mg, Pt. Zr. Mo. W, Al. Ag, Au. 
Ni, Co, Tif) *>f- bmmt LXm^XbJl 

[oio8]*fc, &mm i 5±tc»^t-> y 3>n 1 
8 wmist s ft. y- h te^igfc j: t>*y - r j: urn. 
<ti> y 3 >jn i s *MSf £ct 5 (c^^g^ja i 6 i # 

I2l§:3ft-ct,>5 0 

[0109] 4>&< £4>$?g*&*ijg£ 1 6 1 ©fSPJffi 

5:I51)--f K^^-^ftill?, y-r«ffi©T95© 

+ * ;m 7 £mj&cs^-c*t[t>j-r * «t 5 tcies* $ft 

CDXi7^-r>->3>H6, — ft<DX.>7 ZT^isa >B6 

tcMg u TIBS: 3 ft fc-*f ©y - x • p u -c >£SB 4 

£WU x 3 >JB 6 V-X • KUW> 

£SB4 ©— SCfcJ: 0*5=- + *JUB 7 ©— SBCC:*-^*- 7 

[0110] CCT\ X^Xf>i/3>16iiV-X • 

>B£tr*ifig-r&©-cy---x • h*i/-/>i^7->>' 
afKrciBKSft. y-* • Ku-f>iSl4iS54I* 

3SiH 2 Cl 2 (g)+4ND 3 (g) - 
[0116] 
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(SSftTt^S,, ^-yM55:ii'^f>^3> 

b 6 oyftmt. xm&? * <fc 5 (c^fiX-T £ £ . y- r s© 
gOftK*ru-cutt»ffi«Ecc«att%/hs<-e#. (,>ftig> 

[0112] *fc. MOS FET 1 0 0 ©rittfif igsttjg 
^fUte^Jg©— mV$>ZST I (Shallow Trench Iso 
lation) m3<<Cj:-z>XMM2tl, i-- 'J 3>^& 1 ©F*3§P 

KB^t*^ h ?>^B2#si2i9:3ftT<,»4. 

10 [0 1 1 3 ] MOS FET 1 0 0©#*tt. V- bt&» 

mt hxwMZ nr^ao N***sw- ■sswtt' y 3 > 

JR 1 2 1 * iCWMfci' U a >JB 1 11 **Jt**£^A,-c 
[0 1 1 4] <B-2. **3R«-f-*d«fONflt<D»JiS 

< b - 2 - 1 . y a >m<»&tittiti 

20 ©jb^siEtt. WTtc^-rsiK^c (3) fcctO* (4) r 
*!3ft£. 
[0115] 

Mb 3] 

3Si 3 N 4 (s)+6HCl (g)+6D 2 (g) — (3) 



3SiD4(g)+4N*(g) -^Si3N 4 (s)+6D 2 (g) ■•• (4) 



[0117] JKttoS ( 3 ) «. L PC VD (Low Pressu 
re Chemical Vapor Deposition) SB^RTA (Rapid 
Thermal Anneal) £IB"C©Sfc;£aiL . JKfcoS (4) « 
y'-5XvJij©S)C5*fiJfflb/tPECVD (Plasma Enhan 



★ T<,>6„ 3 6fc % JglcoS (3) ©SSINWiLT. KISS; 
(5) fcJ:c>* (6) Sr^f. 
30 [0118] 
[fb5] 



ced Chemical Vapor Deposition) 4£g"C©J5fB ; &iSL' -fc 

3SiD 2 Cl 2 (g)+4NH 3 (g) -^3Si 3 N 4 ( s)+3DCl (g)+3HCl (g) 

+3H 2 (g)+3D 2 (g)... 



(5) 



[0119] 

3SiD 2 Cl 2 (g)+4ND 3 (g) 



ft ft Ut6] 
3Si 3 N 4 (s)+6DCl (g)+6D 2 (g) 



(6) 



[0120] tctcL, KlSsS ( 5 ) ©;&2©*«#^£ 
**3R^f©tW^« 1 : 1 bfflZOttifi. C©£9£tt£ 
tS©SK. ^E^cj;f3^5£3ft— Sfttt&*6&t>. 40 

[0 1 2 1 ] 09-H31 1 tt* h uxmii^Enflnsftfc 
tt«T© O NMd3©«*^M^ £ *JRJR?©ig*»r » * 

3R*$tf ct 5 tcj&Ks ftfcgf b-> y a >^^^u/c« 

[0 1 2 2 ] ^{c^T^Ct. afb^Ua>ll(CKO 
[0 l 2 3] 09tc^TJ:^«:. ®fb^ya»g so 



ttKClJ*^^*^$ft. y a >MT-©-Si5£M^b 
S9tcfc^rW. i"Jn>If (Si) i*^ 

a (OH) iCiS^^L/rt,^., frfc. ^'J3>J1 
«IE-^ R -Cnk 3 ft SMT-A^^T' 3 L T (, » 
Cfttt. M3R (O) (H) *J/';a>*OfO 

tiir><Dm.Jrifimi&'&-C 3 -^M^-r C t *m UX t^€>. 

^c*j. g<b->y 3>jid3tcw. ->ya>ji^-£ODai 

©IS^<**^3 ft. ^m.Zs y a (C«fH#R "C^3 

ft*ra*#miS£-e3-3tttet,Tt,»4. isi«©aie«@ 
i o~@ i 4tcfcc^r4>^fflL-ri,^, 
[oi24] ifc, ^b^> y a >m/^> y a >s«^® 
©v-y3>jiiF©y>yy k«> *^»^- 
^©xii«: j: <3 zgA s titca^mi- tm-^v xi&m 3 ft 
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[0 12 5] t^«5>?>7k*^«. H CH7U?V 
a, StS&l) -c&zotcttbx. D ( l 

Hi^^f-y^A. ©«ffc2) iT ('Hh'J^^A, 

fts&3) i^^E-rs. d <5>»$*y>?A) HSejg 

[0126] <c*j v X h U^*E*$EPJD3tifcttMn r "C 
tt. rtaWWWc <£ «3 Jfflil $tlXx.*)l*r-% ntc is 'J =3 
>&&>*>©*? h + f UTHOTHC. WHtisVa^m/ 

'^WtiCirl?!^. H9tC7rTJ:5«CS i O 

[0127] fit, h + t'JTHOTOiW 



[0128] tt**»«*ifc*3RJKT*»«tcnBfkJ'U3> 

»p©»j<jRfl*f-tt. 01 ofc7*r«t:-5«:. y- h*e^t 

R(f ©Hf^c J: £ F'J7h ^> «fc 0 mitf V 3 

^•fcJ:0*fi*^/l^«, Wffl©S i JS-7- <t TkMM^- £ © 

TZo * 

Si (s)+2DaO(g) - 
[0134] Jlttft&Jftdt#tt& t/ttt. D, O (BWb 

SftSKJ£#*©«t»K:jjftO» SISSC (7) ©KJ&tc£-9£' 

[o i 3 5 ] m i 2~ii 4«x bisxmfr&wmzti 

tcVtmr® O N ©fi*SM^ £ **s?-©ig** t > 
[ 0 1 3 6 ] 0 1 2 fCmT<fc 5 (C. BMbf y 

u ^>^y>y^'>F^ssbTh7^7* 
>jh/~> y ^ >»«w®©-> y 3 >js-f© ^> y y > ^ 

[0137] x h uzmKimmztitcVtmrF-c 

>«&4>©* ■? h * + U 7 H O T tt. 
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* [ 0 1 2 9 ] Sfc. fttoRBWif y 3>M^-(c|S^-r 
STkMa©**!/^ £ SI& l/TzkSRfi**^ ( H D ) 

£j&i&-rsc £*>&*. 

[0130] CinhOKmfrf- (H 2 ) 4>*XS*X& 
-?»««*£ bTlSlfeU 01 Hc^-r<fc^^^{b>"J 3 

>j»/-> y 3 >««jHi©2/ y 3 >n^©^safn^* 
immmatLxmt, wt^y a >**©£"./ a >jr 

[oi3i] mmnffi*>wwm<&mj$,2ti : s>t. c# 

©»fBSft©{5T. *»«fcbf, @»©RMifE*9ISi@C-i- 

*3RJDK-f-«cit'<r***Jli( ; ft4JS ; F«***#t»© 
r, K»J7 h^J»JMSt©3»S»iHr». ^©fc*. SHbf 
>; =j >«*©«*3RjB(^*sBif bi/ y 3 >jg/~> y =i >* 

«»H«:jfrrs«FllI«. afb~> y 3>K4>©*JRiK^-*J 

±EisujStcjg^-*«FnB<fcotfi<a*. -e©^*. xh 
ux*E^ep»n$n/c^iT-c©^^ yrwtt* 

l^liGr, MOSFET©^S<^„ 
[0132] <B-2-2. M*m*^tP^b^ "J3> 
20 R©»l3Wffi>«T. **3R*dtr»fbi' y =»K©* 

w&mc^xwn?*. a*«*$tr^b^y3>jg 

«***^^tf* (D 2 0) T^fiWS. -^CDib^JSJCS 
B. JWTiC^fJSJt^ (7) a$n€»„ 
[0133] 
Ub7] 



S i0 2 ( s )+2Dz(g) •• (7) 

~> tj 3 >s«Htffl©Ha8x* J: *3 x *)l>=¥ 

30 5"; a 

[0138]*l/t. *^ + t'J7HOT©iW 
- J; D . i/'J3 ^JDR^fCClS^ O/cOD »©«*lg^ 
(iMS^WJh. ^*^6ti/c^sSJl^©^fiS«l«S^ 

*ju+*-ct0 4>A#o©r. ^ v h + ^yrtciSM* 

[0139] Sfc, tt^WnfeS*3RJl'?-*»«fcC«l<b 
f'J =J»^4i©*^T-«. 0 1 3iC7nT<t^Cc, y- 

40 hmwmtp<o&mc£z pwh mtwucx «p s?{b 

[0 140] ifc, M*3RM^«->y 3>If{c^l 
[0141] C*l6©**»T-^*SM*S^«m(* 

t umm t> ni4 uLm?& *> f.m.vcis i) a ism/^ 
so y 3 >s^i?b©-> y 3 >n^©^ifni|iS^^«w®fs 



(11) 
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[0142] HJE*W^*ifflStt3WI5jasn*i. b# 
t>ffi«K©^l&-*> Fl"f >mSfE©^b^*^C *) . Hi® 

a*. raxiBt?- t u y a m©tt^ttssB«c©r. 
. + yrjcfc^nwajec i)(c< < . xh^i 
ffj&sEnfin s tt/ctfcfiST-c©* r * + y t§*1£#ibj± l, 

T. MOSFET©f^fi<*5 0 

[0143] <B-3. MOSFE T©«iS^Fffi>^ 10 
K. $5B»Xg?:)ll(C7K^-a 15-119 £ffll>TMO S 
F E T 1 0 OORJS^rffiKoi^TWWr*. 

[0 144] JT, i/'Ja^iSlSffU. HI 5«c 

<fc 5 tc S T I M3 K«t otffitt^aftfcfl. 
4*>&A«C«fc9* + *;WB7*jJ:tf9 : + *.rt'* h 

[0 145] i&fc, *;UJ17 iUtit NMMOS 
FETOii^KiJ, #P>. 27v<t#n> (B 
F.) . -f^fAdn)*^^^ PSMOS 
FET©«^ffC»y> (P) . fcJR (As) . T>^* 20 
> (Sb) &£*aAT*. 

[0146] * + *>VX Y yn , I3KBft*;l' 

[0147]*U. *Stt««LhfC**3R*dtoBWt5/ 

y n >m i i i . «***^tf afbi/ y a >« i 2 i . 

K-T'h^y^y 3>I1 3. /l'JTjt$A>Ml 4> & 
JRJR 1 5 . WtS/ 'J3>118 Tflfj&3ft&^BJg£jS 

[oi48] «ib^ y 3 >k 1 1 1 to&vmtf 30 
y 3>m i 2 i ©j^jis«:*»c»r b. sitae ( 3 ) - 
(7) ^m^rmmotcBfS^m^mmb, ^b 

y a >jg i i i <t o*^{b~> y a >» l 2 l ©4>fc < 
4k-#©JS£Jl£I8Srr&t4CCJ:-?-t. ¥i»*$tM£ 

[0149] K-^h^y^y 3>M 1 3fC«*P>, 
y>. ^if© F-'O h^-ft>aAKJ:')#Af 
C©P&. r'-Xfi£4>&< 4& 1 x l O'Vcm' 

jy±(c-r^,4. !*'j^y3>sa5fiijSbT£jii4i5Hai© 40 
m«H2*» * wr & c 4 «c & * . 

[0 150]^'j7> £ JH 1 4 fct. 1 5 ©$l& 

[0151] mbisV3>mi 8tePECVDK:<fc*)it 
>£B5±?"-5ARC (Anti Reflection Coat) M4 L-t 50 
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*fr r> /cf£©1#?l£^ b T I » * . 
[0 152] JfcK. 01 6(C^TIgfCi5UT, 
-^L/c^- hm@©±g|5a>6-l':i->&AS:ff ot. 
~> y 3 i ©affile g BS^iftK: ?hM5*s 

[0 1 5 3 3 4*. x^^x>^3>H6 4L/T«. N 
MMOSFET©«^(C«. P, As, Sb. g« 

(N) &4'£SEAU PSMOS FET©ig^(CtJ. 
B. B F 2 . I n&i^ffiATS. 

[0154] gfc. H5il/ttt, NSMOS 

FET©»^{ai. B. BF ! , In&4£&AU P 
SMOSFET©l«^{Clt, P. As. Sb. Nfc£* 
SAT*. 

[0155] rJB5©JBfi8K:*Hr>"Cttx* 

a >e 6 ©stags j: »j s e>(CHu^rtcs^<t 5 «c 
[0156] &tc. en 1 7(c^-txsk:*j^t. ^y 3 

>»«l^*S***<,»tt— IMbSBR (NO) #HJn 

^rtaml. y-ntte<f:i>'i[t->y3>ii 

8 4. 5>y3>S«l©gUJffi^t*€»^{^fb^b 

ir»a»tii6iA5Mts„ c©P£. F-7*h 
* >; ~> y 3 >je 1 3 ©fflijffitc«^{t^ y 3 >i*5Wi 
USHtS/yra:** «5]ft4>WB&{b14©M) 4s»(S3h, 

&mm 1 5 ©flwscc»^BiMbBi!&s^fiS3 n-5o 

[0157] &fc. h 1 8 {c^-rigtcfenr. ~>'J 3 
>JI1S 1 R T O (Rapid Thermal Oxidation) £2 

ii/. »aa6»iii 6 1 Aimtuxwmmmi 6 1 

[0158] 4fc. K-^h^y^y=i>j^i 3©ffiiJcI 

teitmm<m<DmwMi&2ti-c\,>z<D-v> a# < ^b$ 

ft£C4tt&l,>„ 

[0 15 9] RTA^Sfc^O'RTO^StCjr^^y 3 
1 (Dmtiiffitctefflmitis >J 3 4i. I§1 
B$CC. x^^-f->»> 3 >J16-?>d<^^ h»5iC^^>a 
AStl/c h*5. ^> y 3 >WE*flWE-rs*S«tt 

-?{4S(ci2<a l- rrgi4{b-r -5 . 

[0 16 0] *(C. 0 1 9{C^Ig(Cfcl^T. 
&< 4fe^S^iSMl 6 1 ©fflrJS*^^-y--f K^*-Jl/ 

fb^y3>R MB{k3/ya>jn. »{t^ t 

EOS (tetraethyl orthosilicate: S iCOCjH,),) 
p. B P T E O S ( boro-phospho tetraethyl orthosi 1 

icate) m j Pztxh<Dg>mm*®.m? 

[0161] mm. w*->\>mmmi 7©±ai 

■fct>4 ^>aA*tf oT. y 3 >a« 1 ©*®rt«: @ 
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r, i8(CgTMOSFET10 04#5„ 
[0162] tete. V-X • KU^>^RJB4t or 
B, NSMOS FET©i8^C», P. As, Sb, N 
&££&AU PMMOSFETcDiS^CC« > B. BF 

I n&£-*£Af 5. 
[0 16 3] ft**. C©«. V-* ■ FU-f>£fi»4 
©SI® tC & I » B y ;l< v ~ «5 A $> -5 I > B T ;P 3 > 5: 
-iX^itALXV-X • F"U-<>£SJI4©3tffi£y*r 

£&iRit©&M *«wc*«^ y -y- ■< f *jgiiS-r 

y-*- KW>£S«4©IBK*{5«U MOSFE 
Tl 0 0<Dffl'pmm$:'M#>ZCt&T£2>„ 

[ o 1 6 4 ] < b - 4 . <*m®m>u±mtj} Ltc£ *> 
ymnpzwif y 3 y 3 >»sw®^© f y y f 

^©asm, mosfe t©« 

[ 0 1 6 5 ] & U 3>H^IB®IS^» 

2ND 3 (g)+2Si (s)+0 2 (g) - 



(12) ttH 2002-76336 

22 

* x^m^-b. ^jRM^-i ^ y 3 >m*fi$<Dm-&x.*)i 
m+frhofmitmAtmm+vftjmz o k < ^ 0 -e© 

/c#\ ONJi©^b^y3>MK:*'kiK£^£-fc>-£C£ 

y rtcct €.ftigt*^c 0 k < < / x f wxHE^Enfln;* 

tl1tW$TV(D*y F + f yTWtt*^_hL.T. MOS 
F E T©JWfr#fi< % 0 . m»tt#rS)±f S C i fcfc 

■s. 

10 [0166] O NJR©»bf y 3 tc«* 

**#35#fc«tJiR-C4>±i2©J:5tCMOS F ET©m® 

tt^r^stts^^w-r***. H8fc^-rMosFE 
B, ■*©*»*««»: 01*** 

[ 0 1 6 7 ] < B - 5 . SCJI?«>«Jb»lI LtcmmoB 

y3»S©mD*)(bK^b^y3»g (s i on) *jb 

20 !<>T£.Rl>„ 

[0168] S*3R«r$t?MSE<b^y 3>HM0«iBclR 
UT©ffc£El6tt. WTiC^TJgtS^ ( 8 ) - ( 1 1 ) 

[0 16 9] 
Hb8] 

^ 2SiON(s)+3D 2 (g) - (8) 



[0170] 



2ND 3 (g)+2Si (s)+2D 2 0(g) 



« •* [<b9] 

- 2SiON(s)+5D z (g) 



(9) 



[0171] 



★ ★ [fbl 0] 



2NHa(g)+2Si (s)+2D 2 0(g) — 2 S i ON ( s ) +2D2 ( g ) + 3H2 ( g ) - (10) 
[0172] it ft lit 1 1 ] 

2ND 3 (g)+2Si (s)+2H20(g) — *- 2S i ON ( s ) +3D 2 ( g ) +2H 2 ( g ) - (11) 



[0173] DiOzmu-cm l <tLtc*fz$> zwzm.it 

L.fcND 3 £53S@r$J&3ft£J^^©*K^U is 

[0174] wm.it*>> y 3 >mnfimitiy y 3 xgccit^ 
TflMvc i M*©->y 3>n^f©y>yy>y 40 
dC/F*a^*#»«-r s i -n©^ 

x*;U**-B. S i -H©^i*;u^-ct0 4>A#t> 
fc#>. F* + yTK<fc9M££^6ft£«!l£#/jN;i 

i>„ iiicf©^M^7k^M^©Fyy F^te 
tfrDjig^s^i-r*©^ f*+ yyw&j&iiSLk-r 

[oi75] £/c, fie*©^{b~> y 3 >M©^fiJWffi 
5r^{bL/-c0^-rn«M^= so 



[0176] *fc. **«*$tfONBl©ftb»3«:. a 

*3R*^tf»fb^u 3>K©±«:a***$t»Mffi{b^ 
y 3 >M*a® LfcifjSi *>m>. 

[0177] <C. Hjfc©Jg«3> 
<C-1. 3tS1fJi!t>JWT. *»W«:«SSafc©^*3 

tut, y-n6»H. y- Fn@fcj;j>\ ^©±ai© 

[0178)I20(C, S***^/caSi^K 1 6 
2*Wr£MOSFET2 0 0 ©^^T. 0 
2 0(C*j^T«. I8^ti!iib&MOSFETl 
0 0<!:|gI-©«iR£(COt^r(il5l-©#^«L. «»T 

[0 179] 02 0«:^-rJ:^«:. MOSFET200 
B, S*jK«dt»B|ft^U 3>M1 1 ltecfcO'fi*^?: 



rtrt 
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t ^{b> ';a>112 1 ±0CJB«:I2R«*ftfc k - 

7* h jj< >; ^ y n >m i 3 . y tuim l 4 . &ikk 
i 5©3JiKr«fiRsti*y- -e©±gp 
omit^ y 3>m i 8 £*&rr * J: 5 
meim i 6 2 3WE»snr^4. 

[0180] <C-2. tafc5ffi>J!J(T. MOSFET 

20 o<D$mnfficrn,*xwm-rz>. &*>\ 

01 5~S 1 9 4ffll^Uil/fcMOSFETl 0 0© 
«Jft*j£t|3l«-C*«J. Rtt&©U&5l6ilR0!l 6 2© 

1 6 2©^>&tCo<,>T©<&|&HJ-r-5„ 
CO 1 8 1 ] 01 6 Zm^-OStWVtc#>r v HJf 5te<fc 

cfi^xf>->3>i6 omffik* m i 7 tc^aMa 

til 6 1 AiHSKc. '>'J3>I«1^K8^T« 
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* [0182] MS«S^)» 1 6 2 £ff«-££/c£@IJ<J 

[0183] nmmm 1 6 2 ommismt 

(A) CVD&Kcfc-SIgfb^y a>flk TEOSlWbBl 
(tetraethy lorthosilicate: S i (OC 2 H s ) 4 ) ^>HD 
P (High Density Plasma) ffltm<0mm> <B) 1Mb 

mazcF-cmmm.? zcatcx&mitmD&fSts ©20 

10 [0 1 84] <C-2-l. CVDffi«C«fc«Mfb^y=J 

>fi©ffM> 

< l pc v omc «t -5^b'> y =1 >moymm> cvds 

£m>r©gtf b~> y a >K©»fiR{cR} ur©{b^SJC& 
«. JWTtc^TSioS (12) -e«$tt£. 

[0185] 
* [-ft 1 2 ] 



SiCl2D2(g)+2N20(g) 



SiOz(s)+by products(g) •■■ (12) 
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[0186] ±lEKl£0«F*tt> SiCliH: (DC 
S : dichlorosilane) <DRt><0lCS iCl, D,£V-X 

ij%t\s-c s wnt^v 3>^%LPcvD^g-cjf^-r 

cn^cfcf). S i C 1 , D 2 (C#£ft£SI 
*3RIR'?-©— »*JSiE*«:BMfc^ U 3 >MJCflX 0 ft 

icm®i"j=i><t&®>m<bBmzti2>i)\ -e-ne»w r by * 

Si ( s)+2DCl (g) - 
[0189] <LPCVDttfcJ:*TEOSlWfcJ»W& 
J&> C V D&£ffll>T©KMb> y 3>Bt©JBfiWCBRl,T 

©{b^sist*. «TKm-rsies: (14) -citsft*. ★ 

S i (OC2D5) 4(l)->SiOs(s)+by 



* products! iLt^Ul^. CftttJiTRt^-rfife© 

[0187] sici, Dtcmmftmo-mt b 
-at. «t«c*tsjcsc (13) -cmztxzivzmfc* 

[0188] 



[fti 3) 

S i C I 2D2 
[0190] 
[<bl4] 



(1 3) 



products (g) - (14) 



[0191] ±IBSt£:©#@«. T E O S tp©7K5S£S 
*irgj| lfci**T EOSiv-x^xiit, at 
Vets y a >J1£ L P C V DJHE-C^fiJE-r £ Cit*5„ 

cntCctf). «*^TEos(c^*nsa**iiiF-©- 

4. # 

SiCl4(g)+4C 2 DsOD(g) Si (OCDs) u( 1 )+4DCl (g) 



3<tfr [0192] i**TEO S©»fiE*ffi©— Wi 

wrtc^-rsf&s: (15) -c^sh-sfb^sjEE 

[0 19 3] 
Htl5] 



(1 5) 



[0 1 9 4 ] <PECVD&Cj;5HDPiftI©M ♦ £„ 

>cvDS%fflt^r©HDPg?{b^y 3>M©?f^ci^ [0195] 
ur©fb^JSJS«. uncm-rB.izsz ( 1 6 ) -caisft^o Mb 1 6 3 

Si (OC2D5) a( 1 )+O z (g) -> Si02(s)+by products(g) 



(16) 



[0196] ±BSJ6©«f«». T E O S tp©*f!?£S * MMfxIfc LTWtiy V 3 >tt*JBlifc b . iSttft&BMtJ' 



*Itgg|Ucl*STEOS4v-X*'XiL/t, St 
{ b-> y 3 >jg£ P E C V D ^g-Cff^-T 5Cit*5. 

[0197] p e c v umt, &fmwc{&ErFTmm 
miens. cxmrnrnK) ztiM-fz>c.tic&*)?-?x-? 

*£«SU ^^X-7fCj;0CVDSJS*Cg3iS-a-S 
Wf&S,, ^^X^OSaKJ;!], TEOS(«i* 



y 3 ymzmfc-rz c twezz. 

[0198] ^©ffe, JWT^TJStESC ( 1 7 ) te«fctf 
(18) X-mZtlZfclfcZm^ZCtlCJZi-C&HDP 

mi's y 3 >i5«s5t? 

[0199] 

[fbi 7] 



SiD4(g)+2N 2 0(g) 



SiQ 2 ( s )+2D 2 +2N 2 ■■•(17) 



(14) 
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[0 20 0 ] 

SiD 4 (g)+0 2 (g) -a 

[0 20 1 ] ±IBRi6©«F*W. S i H, (silane) 4> 

<Dfrm%m*.m-cs:$ii>tcn7km^ : 7> (s i d«) & 

y-^*^iUt, Sjt->";3>I5:PECVDgST 

[0202] <c-2-2. mm<tmcj:^mit^v^ 
>mmm >tf, ~> y 3 1 £&£^#BmT 
«c*t>TRTA*Hiu y- hm@£»r ^©it* 

[0 20 3 ] y- htiffi© F-y htfy^'J 3»gl 3 
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* * [ffcl 8 ] 

- Si0 2 ( s )+2D 2 •••(18) 

-5 c <b tct: v) , BUI tsfcs"; =1 1 ©»ffi#etfb s 
n-r. ^{b~>y 3>ja#i^;?n£. c©itisjn${ci 

1 *kw.vc$z><D-Q. wmt^ y => ymummm^^A, 

10 Vl*2>„ 

[0 2 0 4] CCt, ®Hb#BM<D— Wilt, D z O 

9) rR^ns. 

[0 20 5 ] 

* [<bl9] 



Si (s)+2DaO(g) 



Si02(s)+2D 2 (g) -(19) 



[0 206] ftfc, Mltf y n >ffi|©tt*> 0 tc£*« JK 
«, fcCC|»9§0fcR-IfcS (8) - (1 1 ) T?3*i*ft4fi[ 

[0 20 7] $/c> a*^?r^t?®fb^ 'J3>I1 1 1 
*J <fc C«***dtf SffcS^ U 3 >K 1 2 1 <D 2 ftBt-Ttt 

fssn-sy- nMRKcof^to.o tc. mmmm 1 tciao 
stg{b-> >; 3>i©2ii«§nsy- t-««i, • 

3Si0 2 (s)+4N*(g) 

[0210] 

2Si0 2 (s)+2N*(g) 
[021 1 ] ±!SJ5f65$ (20) ■CtnZtiZJjmt. ¥ 

^v-ioh (n* ) r®tfb~>y3>jn©gi®£fi{b-r& 

Ci-CONieM1-5fe©"C*f), Si^./SiO 
! ®2»«3tll)„ SfcSItSS (2 1) iC*sl>T 

». s i on/s i o^zmmmmztiz. 
[ o 2 i 2 ] <c - 3 . ftjmm»a±mi uttmc 

». firtit»M4i®S4cXK-7«i. M*©^ 3>MT-© 

3 »g/e> y 3 >»«ws©-> y ^ <d y> y y > 

iW>F&IS£t/ClMiSttS«Dr. *S*W«:P7*y 
[0213] *£Jg*gat$I 1 6 2 httlMStcMS-r 

ssi5#4> &£©-?> y>yy>y#> FZi&m-czzm 

[0 2 14] <C-4. ^^I>@8fc<fcO*02 0tC^ 
TMOS F ET 1 0 0*J«fcC>'2 0 0(Cfcl,i-C«. y- h 



20 tflfti/'J n>l02IItM$ni>y- 

[0 20 8 ] <c*j, g{b^> y 3 >H©J&fiSfc-X»Ttt. 
S£3I ( 1 ) *$J:t>* (2) fcffll^TttiPiLfcJJWK. T 
iB©Si&3£ (2 0) *$J;tf (2 1) r«3ti^b^St6 

[0 2 0 9 ] 
★ Ub2 0] 

Si 3 N4(s)+30 2 (g) -(20) 
tr A Ut2 1 ] 

2SiON(s) -(21) 

MfcrnZ^iii^itis 'J3>112 i «, y- htt&O'* 

* - - > y^fc^^-^T / < * - - > y 3 n/cff^-c* 
*) . ^s^eatM i e i *» <fecf i e 2 y- mm.m<D 
mMicmMTZMfSitte^x^tcfiK 12 ik^tmo 

SFET300(D<t^ tZffil&t V T 4>m^„ 
[0 2 1 5 ] T&fefc. m 2 IKStMOS FET 3 0 
OtCfcl^Ttt. S***^t«{b^y3>Hl 1 lfej; 

amim^tsmtiy y 3 >n 1 2 1 «. -y- p * - 
40 Jb^s^ii 1 7 ©tsp^ * -cm& l , ^s*e#)g 1 6 2 » 

•y-( P->*--»H6»Bll 7 iMi/';a>Hl 2 1 i© 
IBK6jg&-j-SJ:5«:ER3*rC(,>a. 
[0216] c ©J; 5 Lfci©-^. MSfS^lg 1 
6 2 <ty- p«i»Ki*^iMfrsiif8i*«eits©-c» * 

*3R*«tfBWb^ y 3 >H-C*f ^£3 n-2»MM^M 1 6 
2tt. y-P*6«B«:lB»*#*«i:t»4l^^frj:»)Sa 

[0217] ^cfc^ m2 1 n*. y- h^@©^ttx 
v 3- > y«^fb-> y 3 >m 1 2 1 ±-cff±-r s J: 5 tc^ 
50 §nT(,^*i t 9gsncts&iti'V 3>n 2 i«^ii>* 
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[0218] Sfc. JK±K"HL?t*lfei!B«:«4llfli©« 
Il-3(CfcOT«, *l6^^MOSFETK:®fflU/c 
lffi8*ij*l/fc#. flash EE PROM (Elec 

trically Erasable Programmable Read Only Memory) 
^LDMOSFET ( Lateral Diffusion MO S F E 
T) DTMOS F ET (Dynamic Threshold MO S 

fet) ic&mmtcmmxzz,. 

[0 2 19] «±^UfcHSS©f^l~3-C 

Ti^B^L'/c*5 i ONO (Oxide-Nitride-Oxide) JR; S 
i 0 2 /S i ONE S i 0,/S i ON/S i 0,R 

s i n/s i oNiiu smmfoyzcticmmz 

[0 2 2 0 ] £/c. S8«©»ffl^«Ctel»T»l!l§Lfc«« 

mmm 1 6 2 i era, «****A,ftSMt5'y 3>* 

Hii]iI16 2^ ONOI, SiOySiO 
NB. S i O a /S i ON/S i O,^ S i ON/S i 

Nm^o&mMxffif&L. ^otpQffitifrcDmicmfcm 20 

Sr^tf *ff)& i: L X i> , £&©}£« 3 <t |5J1f©$J*£f# 5 

[0221] <d. mm<DBm4>*&wic&zmM<D 
mmmm 2 ©*sg#3§B <fcisi»©roHaMi*» £ c i 

[0 2 2 2 ] -T&fcti. 14 8^riHJUcJ;^(C 
SIS* ( 1 ) -CS^tlSfb^SffrCtt. V-X^©7 30 

[0 223] Se-?T. Sit* (2) -catsnsft^SfS 
[0224] ^7kmm*i&R*{&< r£ft«. oni 
VTwmzm±xz 

[0225] < e . mmmm5 > 40 

<E-1. £SK«Dj£>;KtC. 02 2-03 2£ffiUT. 

[ 0 2 2 6 ] 0 2 2 »*^«c^5Hife©^ffi5 ©¥& 

<*J|g©#SfcgP£^-f0-C<fe.&„ -f&:b*>, 02 2K& 

^•c. ->')3>i«5 i©smkcst ussoasEs 
sn. -ecjiaawiffltts/ y a >s«5 1 ©xffiiK® 

LT«0±a*ofcrtMMfc«5 8 TffifS, 
SftTfcO. ^MIiS15(tMOSFET©y-r«@6 

50 
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[0 2 2 7] ST LH5 0& ~>y=<>»g5 1 ©Hffi 
rttc h u>^5 7 4RH ^©rtHStcieS3*a/crtlg 

z-mmme 1 &*woT«fiR3*n:i,>.s. 02 2 
«y- hm@6 4©iti^©»r®0 ; &^trtj»3 . y- 

H16 4i->'J3>1«5 1 £©HKCtty- rtffclilgi 
6 3*5f2S;3n-Ct^„ 

[0 2 2 8] C©cfc ^ £c<f Jj5c©S T I BI5 0 tCfcWS^ 
IK*. rt«lMfc*5 8fc<fctf»»i&#»IMII6 1 #fi7j< 

[0 229] <E-2. «Bi*ffi>«T. ^i&XS^WS 
&C^T0 2 3 ~0 3 0 £fflt,>T S T I IS 5 0 ©H&&& 

[0 23 0] Sf, H2 3iC7K-TI?IK:*JC^r. i"Ja 
>*«5 1*iWfU 5^U=i>»E5 l±KBWb^ya 
>!5 2i#'J->'j3>I (&.5t>», 7**7 r*!' 
«;3>I) 5 3. »t^y=»«5 4**«Ci(ffl|-r4. 

[0 2 3 1 ] &*J. Mft^y=i>il5 2WWSMftil5 
8 ©gp^wmfb^osit-r -5 fc*©M-C* 0 . # y 5/ !l =» 

»S5 3 »«©xat?jBas*i*wt^'; =i>igi©^- 

Xtf-*ffl2©i£&£lWnT*ItT**. 
[0 23 2 ] &tc. 024 cc^-rxsw:*J^r . 

Mg5 4£A£--.r.>>/u fcl/S/y 3>15 3 te^T 
SPBPSPOP^^-r-So 35:4b. U^xhv^i7 5 5© 

pgp/^->»~>y3>a«5 ifcMT4Fu>?© 

[0 23 3 ] &(C. Ui?X h * 5 5 £l&*flL 0 2 
5 fC^TIgKlfct, > X . Sfb-> 'J3>I5 4*a-Hv 
^ i' £ lT-> ') a>lfi 1 4IJtti 5? > , 
>^5 7*ff^-r-5> 0 ^cfc^ C©MPiT'» h U>^5 7 

©spgptcig^-r^ct^tc. Mfb^y3>«5 2©«p 

SU5 6 b isPy^y 3>15 3©iaPg|J5 6 ai^ffi 
[0 2 3 4 ] iWC. 02 6lCnk-?JMlcte^X. HU> 

^5 7©p«gM*^b. **t»t*fi<lM<tUT. ^{b>"; 

<blS5 8€r0fiR-rS. 

[0 2 3 5 ] ASSI{bfll5 8 ^Mt Sfcai)©{b^Sl£; 
3tiC|fiBJOfcSft.* (7)-(12) , (14). 

( i 6) ~ ( i 9) r«$nsst&?:«OT-rn«B< . 
cn6©fb^siS(cj:of#6n€>^b^y 3>n. 

[0 2 3 6 ] 02 6«:fc^Trtig^bK5 8tth 
5 7 (02 5#M) ©F*3gfc*Wrfc<. ^{b->ya>|g 
52©pgpg|55 6 b (02 5#J1) <t y >- y ^ >Jg5 
3©PiPgP5 6a (0 2 5#M) tcfe^^n. 4$tcM 
<b>y=i>J&5 2©l3PgP5 6 a tCfcC^r «^fb*Wji 
Stl-C^*-XtT-:5' 5 9idSMStl. -g-©Jl*#W< % 
2>. ^C*J. 02 6<,Os^XtX'-<-Xt:-9 5 9lC£-oX 
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[0237]*fc. EKH*Wr*#. rt£BtfbK5 8 
*m. 5 cfc 5 fcS*SR*£trtBf ts/ 'J =i >K*iaHrr S J: 
^KLtfeIC». C©^b~>y 3>M£^J&-f&/c.&© 

it^mtit, Mc&wLtcm&K o) - (6) -cms 

[0 23 8] ^(C. H2 7KS%rXStC*»«,»"C. 0fl* 
BMb^U3>R. Wfti";3>i. TEOSI, 

h d pm<t^ y 3 >m&<DM#>&&tmm e i-cn/> 

9^5 7£ffl£>iAt?„ 10 
[0 23 9] 4!ti>&&l&ltBt6 1 *^SW &1clb(DiV£ 

mm*. $fe{cift?§LfcJsi£;s (7)^(12), ( 1 
4), ( 1 6) ~ ( 1 9) -r^$nsjsjt;*^ffl-rn« 

[0 240] lt*^H«T, T^3>^ffi« 

li»#>j£«&l&!flgi6 1 (densifi cation) 

cii, ^«bkimi 6 1 otti\mm<Dm.Kzmm us 
[0241] m^m^A,tc.mmmumi<.m^mM^ 

[0242] t£*s. mmmtp-c<DW.7kmm*i*> *mm 

^-J:Dfe^@CC^y3>M J jFi^-re<D-C. 800- 

1200 •cm&<omm-cm!&&u-ci>mfcmm*<m& 

[0 24 3]^; i2 8iC^tIim>T, CMP 30 
(Chemical Mechanical Polishing) #!:3iC<fc*K Sfb 

[0244] ^(C. 029 (C^-TIfltCfcOT. 2{bf 
U 3 >K 5 4*3 V 3 >M5 3 5x^>^c 

o*# y > y 3»R5 3 rH*tiTt»fceB»«:^»tta«> 
[0 24 5]^(C. 03 oKi^-rxntcfci^r. 

S*iA^i^6 1 *iy^>^tC«t 0^*-r^C if 40 
ST I JK5 0#sjfcfi££n£. C©££. $Mb~>y3>B! 
5 2fc«fcc>*^Aj:a&ii^iiie^fli6 1 <DMffl<Dftm.Mit 

m5 8hm£$ti, m&&*mmM6 i©±a«MWiuc 

5 8 *m *) -t**£ <fc 5 (C^S C i Kfc 

[0246] ftfftCC. »J 3>I« 1 ±«cy- hW 

6 3£JfcJjXU y- hffiKIie 3±(cy- r ^S6 4£ 
^)&T&C£T112 2te^T*&&£®5C£*n?i*£ 0 

[0 24 7] <E-3. fpfl3$«>03 1 CC. 02 2(C 
*J W 6 S T I J» 5 0 ©±»#S|5j4{g©«tJ?R£a2;;*: C T 50 
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tjVT. 03 nc^-rJ:^tc. y-HS6 4»A- rs 
cfc^fcST IK5 0«:*5l>TB. rtSiMb*l5 8/^y 

=i >ais 5 i fmttmmm®.* b^y » r * + y 

y- 6 4 *^-T-5MO S F E TOffi^igKl^*^ 

[0 248] t^t, st ins oo^^K.^mmitm 
> y y > y Fes^Mi&i-r&ft:*). # » h * *• 

[0 249] Sfc, STIi5 0©J:5(Cl*Mttf 

©s*3R*j . au^© JKtffisiraw-r £ c t z m±t s 

[0 250 ] &*>\ STII50 TtStt««**J£L . 

^ c ccHife©^ i -~Hi£©0J|g 3 ic*s\,*xmi Lfc* 
*sra^-*£to£»*ift©y-- nft»«*w-r*MO s 

[0 25 1 ] <E-4. #y5/»; 3>JH©#J*>02 3 

(cstistcfc^T, ^ y 3>s«5 i ±tcMffc^ y 3 

>M 5 2 £ jJ* y ~> y 3 >m 5 3 f%£m Ltc 

jj< y is y 3 >ji 5 3 »0 3 0 *fflc»-ra»w otcJLW 

fcfcl^T^ ^^a*jA**6SM6 1 ^x^?>y{cj: 

oiftS'r-siRtc. a*^^«M6 i0±&KHtaiHc. 

A--xt-i'5 9(cj:-3r/ia-^*iL/-c®»)±*s-3fcF«3 
[0252] i32», 7t< y ^ y 3 >M5 3 *ies#-r 

{CfJ)SLfc»^©ST I 015 0^tlT*f), a«6ji 
»tt«HBl6 1 ©±SPjgiSg|J©rtS®WbSl5 8 ttS^SPD 

p ^fifc^cft o rc> a. 

[0253] ctiB, ^y->y3>®i5 3*5|es:$n^ 

^tM5 8 (0 2 9#M) ©WS*HB<<c«). ftSRtt 
[0 254] C © «fc ^ ftm$Htm 5 8 ©±g(5^g|J 

Kg*a5 d p nfimti snsi, ^^sp^tc^^r 5 j: 5 
KjRSEsn*y- h^@6 4©y- hnsn^cDMiMw^ 

8». -ecccmi?*5«ct3br. o*t>ffittJE®«fHBJ: 
<3 &ffil»ttETMOS FEW>f5Ci(CttSOT 
(M^^ + ^^SS^ : Reverse Narrow Channel Effec 
t)SSb<^cl». jKUS/y 3>0I5 3tt. C<D£>yt£ 

[0 2 5 5 ] <F. H*©JB«6> 
<F-1. tOttS>XlC. H3 3~H4 2%fflt>T. 

[ 0 2 5 6 ] 0 3 3 «^HJ(C^5HSS©^.186 i L 
"C. SO IifSB 1 ©«)££7n-r»rE0-ca£„ 

[0 2 5 7 ] SOI S^S B 1 «. ~> y 3 >g&8 l CD 
XSPiC. BOX (Buried OKide) JR-C££&ti>&&tttt 
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MBX l*sJ:O*S0 I Jf 7 4-t)mm$titcffi!&*&L> 

&&&&mmmBx 1 finsxvnib&frmmmBx 1 

[025 8 ] <F-2. »Jfi*ffi>«T. S¥i£l*I£MI 
lC7jk?m 3 4~I3 74ffi^tSOIiSSBl ©SSi§ 

[0259] 034 Kl^f IfiKfc^T ~> V 3 

>»£7 1 *«MBU *©^H*«Sj«l» SIS 

55(7) -cmsnzfci&zm^-c. s*»*irtr-r*M id 

[0 26 0] ^CK. 035 fc^TIStCfeH-C. BtfkS' 

*>*^*>&ALTj£A» 7 3 *©F- 
Xfite, lxiO'Vcm'-lxlO'Vcm'tSt 
*<£. aAi*;Pf-», Bftfte"./=i>K7 2© 
JUJfi, «(cSOI»7 4 4«cSaJ»©*fll©jfD3&J. a 
A-f ^>«S^-^©f-^fiig(c{2l3!- 3RT*J:9K« 
3£T*. fcfe. 03 4(cte(,>-Ctt, ***»***»£?■© 
i^#h:-*£fcS««fc^Ji7 3 £LT5*L.TC> 20 

[026 1 ]^'ja £*SRJ5KP©IS£J: 0 *>> 5/ 

y a >jk-t- £S^m^*te©2r swaar * o . mcc 
[0 262 ] ^(c. la 3 6 te^-riff fcfct^-c. y =3 

>»«8 lfcifMfU *©£a5*«s*«, BMtt/'ya> 
K8 2£ff$j£-f fit, S3 6 (c^T =fc -5ic, i^y 

3>i«8 i <Dm.it %/ ';3>i8 2 mm $ titc^m 
£ . -> y 3 >»g 7 i ©»a^ y 3 >i£ 7 2 ft 30 

[026 3] &tc. H3 7«:^nglC*Jt>r. 
fct^SI©^ y a >S« 7 1 O' 8 1 K 2 @©JR&3& 

[0 264] Hf— ©*&£&(£. 400'C-6 00 'C^It 
l». *5it S*fg#&A3ftfc&AB7 3* 

Silt, J/'j3>iS7 1fcJ:c;aAi7 34, ~>y 
3>S«7 lfcj;0*8 1 ©&-£-#*>> 6#8ST£o 

[0 2 6 5 ] &AJ1 73KB. *fKMT-?>fi*3Stm-? # 

iS?gKr-& A 3 ft £ fc&T ^ r x y 3 xc & o , 40 
^ =i >m^© y > y y > ka*. 
^jn^-Ti^jg^fts. — ~>y a>M^isi±©*s^tt 

iil>©r. &AH7 3£^£bT#§f-rS 0 
[0 266] C©*^, &AJ17 3©±§P«:*o/c~>y 

a >ffe H B i »s/ y a 8 i ©£ii±ic£i so 

IJf74£fc«5, ^{b~>y 3>jg7 2*JcfcO'8 2*ia* 
ii^iteMMBX 1 £fcoTSO ISSSB l*Sff^$ft 

[0 2 6 7 ] m2<D®Mmi£. 1100 , CIIlSrfTl». 

SOIIfiSBl F«3©fb^^*^b-r^o 50 
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[0 2 6 8 ] ttfc. ^2©^MSit^©S O I SfiS B 

7^p77*XAiO. 1 5 nmferFtc&S^fcWfif 
t^Cit, 03 3£fflt>Tt&BJL// c SO I S«SB 1 

[0269]<F-3. ftffl»*>«±»i!8 Lfc J: 5 

(c t *mw<<c%z>mm<mmQ © s o i »«tc*jt»r 

a^ii^ite^JSBxirtiJcfc^afejA^ja^jiBx 
i £. *ftKi*8rrs»©»ffi«c****£t*s o i & 
iss b i £<gffl-r&©r, m&&&mMmBx 1 *©-> 

£ *^M^©ie^x * - £ 9 A t < . RWm&'P® 

MmtiL&mmz rue < i>. ^©fc«>, soiassBi 

(c^jft$n«^mi»Dflnitt«IKae>« c £a*rs 
5„ 

[0 2 7 0 ] afclMfc^y 3>H8 2 Ki£«3tt?tt&< . 

*fc. iMb^ «;a>i8 2 (ctt£*X*£Sit& < r 6 
SO I»7 4{cBWS-r*BMbSxy=i>H7 2*s* 
*JR*£A/Cl»ft«, 2W69J©f^ffl»*»»*C i*t"C 

[0 27 1 ] < F - 4 . BWOjfF. 038 -04 2 
£ffll>T, 3|sS|JS©»«»©gB^«©1«iiS«:o(,»rttiH-r 

a. 

[0 27 2] 03 8 CCtjVT SO I ItSB 2 tCte^T 
tt, SO 117 4(c|^MUT@?S'fb^ 'J 3>M ( S i O 
N) 7 2A*JS»3ftra«bii*»»itBX2%1tliSl/ 
Tt^-S. -e-©ffi©«(Stt03 3 iCTjk? SO I ®&SB 1 

[0 2 7 3 ] 03 9CCtjVTSO lSKSB3tC*JC^T 
tt. S O 1 17 4 Kff L tfg{t-> >J 3 >I7 2 A * 
laS^ft-SiifetC, ^{t^y 3>^7 2A©TSP(C 

«^^b^> y 3 >n 8 2 A^ies^ft-ca^jA^i^M 

BX3%MLU^. -e©fte©«^«0 3 3 tc^r s 
o iitsB i tmc-c&z>„ 

[0274] 04 Ottm-TSO I K1SS B 4 Ctfc^T 

SO IH7 4K:PjiLT^^[:->y3>M7 2A*s 
SeS3ft^££feK:, BBaffci/ya>R7 2A©T»{C 
\,mitf 'J 3»g8 2 B3&SiBR3fta8t>i&»tfiKRBX 
4*Min>5„ -e©ffe©1tR5t«0 3 3 cc^-r SO I 

iSSB i <t[5ii;r*-5.„ 

[0 2 7 5 ] 04 1 &C7nf SO I 8^SB5JC*Jl>T 
«. SO I»7 4{C«»r4iWfc5/y=j>«7 2©T» 

jcttinaf y 3 >d 8 2 a*«ers n-ca«wi*i6i» 

MBX5£*f/j£L,Tt,>£„ ^-©ffe©«(iS«03 3fC^f 
SO IltSB 1 £[3lD-C$)-5 0 
[0 276] 04 2«:^-rSO ISSSB6{C*jt,^-C 
it. SOl»7 4«:»«rr*Mfks/y3>j||7 2©TW 
tc«Mk-> y 3 >m 8 2 b ^ie^ 3ft-ra*ii*iiei^j^ 

BX6£*?f)&UT<,>&„ -?-©(fe©1#^«03 3^-TS 

o i a«s b ripiD-c*^,, 
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[0 2 7 7 ] «±iauju/ c , SOH«SB2~SB6 

^ u 3 >Ji 4«< bs/ y 3 >jh©^iim. mmitiy y 3 > 
zmi&vih*). ztizo&mmitsstsa ( 1 ) ~ < 1 

2), (14). ( 1 6) ~ ( 1 9) r-*3ti^JSft;^ 
[0 2 7 8 3 ft*. I3 8-i4 0K:STJ:^K, SO 

ijb 7 4 tmt^>v ^>mi 2 Attmm.-rzmm.-v 10 

«. Wmitis'J n>!7 2 A*©^3Sm^. SOU 
7 4 trngitZy ')3>M7 2Ai 'J 

3 >© y ij > p **$«TS ©Tj?ffi?£ft#{g 
ML. MOSFET^?^®')-^*^ 

[0 27 9] $/c. 5fea>L/cJ:^(C. USE^U3>JBl 

©w©j»«swi5©siRtcjeHr £ i^rs^ * ism? # & . 

[0 28 0 ] ft*. @4 2(C^J;^{C. K{fc^y=J> 
JK7 2©T§PCC^{b>"; 3>18 2 B*^/&3ft-StfiJ?£ 20 

4. «fb5/y3>«8 2B-c»^r*5io»oji;*i* 
MffiOT. iMHte*r©jfc&*»fn"C*. *©*§*. 
PJ8TSSO I 87 4i©*HBtC»BS3ft*iraflWa*- 

[0 28 1 ]*fc, SOHSSBl~SB6K*t»5 

&ib&&mmmBx 1 ~bx6©*s©*:/n*. His© 
mm 1 *m>riwiiLfcy- h«jitN*ttia-$-s*Bii 
©j*3©*>h4B&*&**#r*. jjaKMi 
©£B«**2©y-hi6»8i4L , oflir>*c4'T?. # 30 

hMOSFET*^-rSC:i*>Ut6r*S. 
[0 28 2] S/c. SO I1SSB 1 ~SB6±CCHift 

©0Si i ~n*fi©^si 3 <,c*s^xmm vtcmimw^ 

^ts^mm<D¥- l-«iMf1-5MO S F ET*JBJ55 
-TSJ^KLTklK . Jlife©^Jig5KfcOTI8HJG/c 
S**M^^t?ST Iia^rSO IlfSB 1-SB6 
©*BBrt«:l5tt'tTffitt««*«ffi-rs * 5«cLT4m» 

C 4 tt#9 

[0283] < F - 5 . $89i©«M>«_hK9i 
BJ{C^-5||JS©^SI6 ©S O I a^tc*jti-C«. ii>ft < 40 

4 fea©ii*lft««*t**jR4d«f C 4£!ft©4 Ufc 

•T. mctt^xmtisV^lym<D&t>\ZWim%L (canpre 
ssive) -C*0. m^y 3>M©j^ttifc*§M (tensi 
le) T*£©-C. M{ti"J3>«4»fc^y3>«4© 

3ns,, seo-c. ®{b>"; 3>K©#©pcj?3©a«> 

&#*fc^Jg4i:bii$L/ct§£fC. S O I HK:36>*>*«US* 
ififemr i 4 1» 9 $J** S & S. 

[0 284] g /c. m^b^> y n >M©«lKSH*t3:^ 'J 50 
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3 ><t|5lfIg-C £>&©-?. Mfb5'y=»>IR41HMfci'y 
3>*i©2llg!*aJWi*lfi»Bli Lr^ffl-rSi. 
Mitis y 3 >m<Dfr<Dm o/*3 ©«©&*«*§!£ tfctSS 

u/cti^ic. s o i iitc3&>*>*ri!ue**Jig«-r* <tt» 9 

[028 5]fot. *©F"iaHC****d*ft<4 

fe. Hfb^»;=i>Bl4»bi"j 3>ltcD2ii, isib 
*✓ y 3 >H£i?gfb-> y a >R4 © 2 JIM. ^fb^ y 3 
>K4«ffll^y3>M4©2JlR Mfb^U3>il4 

gM~> y 3 >«4 © 2 jajg&a©i£*ieitftiS4 trt 

so iJi4©|jiffi«:»fiJs3ti<SlSi®|sfi[*fi«fr*S© 

•c. tatEStcjeHrs^PB*>fi«L. mosfet^ 
<D¥m»&*a> y - ^«st*(s«"c* £ 4 1» 

5Ci*5tt5. *©rtSIJCC«*3R*d*-tt 
5C4TSO I«E«CJKflE3nSMOSFET«©*ai 
<*3£g©{tfltt£ 3 KW** C 4#t?# * C 4 itM 5 

*rfeftt,>„ 

[0286] ft*. Mib&frmmmt ur^mmm 

5£3tl-5>&©T«ft < . ONO (Qxide-Nitride-Oxid 
e) KCHI/tbAC>l, »fcS/ya>g|. SMfcS/U 

3>«*jJ:yifflti' y 3 Virata 3ft«£juRv« 
[0 2 8 7] ccr. -WiLt, ^BM-eflfj&sn* 

a©&*lfittRBX 2 **rr* S O I SKS B 2 KMO 
S F E T 9 0 £1215 Lfc«Jj£*^ 4 9 K^T. 
[0 28 8] 14 9(C4sUtMOSFET9 Ott. SO 

1 aSS B 2 ©SO I B7 4±(cM(CfiR$tiA:llft^ 

y 3 >m 1 i *s«t cwaftf y 3 »r i 2 © 2 iitm 
sn*y-n&iiiit. wfcfva>iii 2±(ciWK:ffi 
!9:3n/cF-^hsj<y^y3>Mi 3. ^«;7^>ai 

(WNx, TiNx, Ta, TaN?) 14. &mm 1 

[0 2 8 9 ] MOSFET9 0«. hteMJg 

«fcO*y- h^ffi^MS-T ^^Sffii^M 16. ^?ft < 4 

7. y-h«i©TaJ©SOIJi7 4©«IHrtK:E«S 

nfcft*JH7, ?-+*JHi7*iiB«c^'c*tifiir* 

«fc-5(clES:3nfc— *t©x^X7->^3>®6. — M© 

x^xf->'>3>B6rtw:^n-eni2S$n/cd<dr^ h 
B5. -*f©i^^r>->3>/i6{ci^brie^§^ 

[0 290] MOSFET 9 0 ©fSteflWat**^ 

^Hti^)l©-ffir* ^ s t i m 3 k «fc o s n. 
s t i m 3 ©js®»a©ii^$g^n b x 2 tcit-r £ 9 

fC. MSiiti,^. -e-L-T. MOSFET9 0©±SP 

{c«^ 1 nntfriHR 2 1 . mmm 22.^2 nn tmm 

2 3. m3®ia«iSlg|2 4*iSB3nTl^. 

[0291] ^fc. a4 9K^T«. mimmmmm 

2 l*s«t^i^^2 2 4IILt-»©V-X • KU-f 
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>=feg®4(c^n-? t n^-r€)=i>^i' h§P3 1. -#© 
ra^ii2 3^matrffe^<D=i>^^ hgP3 1 tcjt-r 

[029 2] ftfc. SOIISSB2 fc<fcO*S«>jA<&ifig 
*SJ« B X 2 ttm 3 8 Ti&BJ t £ |B] D -C$> 

JSBX2if(c«*«*^rt^j:<rfe 1 ±mLtc£>j 10 
CCMO S F E T^©^2gttt$Sg© V - tPMWLZi&m-C t 

[0293] $fc. MOSFET90 ttS£3fc©¥zS(*JI 

tc&mWicm&MO SFET100?rSOIIlSB2 

[0 294] S4 9«:*Jl^-T«ST I M3©JgflB 

x 2 tern? zwmt it^i/^, 

BX2i©ratCSO I B7 4*5#ffi-rs«EgT*-5Tfc 20 
[0 29 5] 

mw<D®%:] ^mmm&mxm 1 fst£©^#«g 
tc<fcn«, y- h^n^^b^ u ^ >K£K^{b> 
zi>mt<D2mm-e$>^-c. ^&<££>i»K:a:*mM 

^ttll©211, Iit->ya>Iit 
fi{b~> U n >MiCD 2 HJi-C* -5T, 'PU < £ 1 MtC 

***M^^tfm2©2M)«^wrs©r. fiTk^Ji 
r-cfe. -e©*§ 

H. MOSFET©Miiitt#fa±Tr&C£iC&& 0 * 

6©MHI«a**Jl^©^Sac «3 K < t». 
©fci^ 01©2Jg^*StHi^2©2)lJg«:«7j<S?r 

©. *s» h + + yr«c«tsJB«l*iiec»3K:< <. xhu 40 
±l/t, MOSFET©*MW**<fc»J. €*fitt#fa± 

[0 29 6] #§fcBjK<&£W^2I2t£©¥2gf*i|gK: 
ctn«. *3»»»R±«:tt»l©2JBJBI*fi!ffl-r**i^ 

immtf y 3 >M^g2^$n^ c t <<cu z><dt\ mm 

i$»«i©^ffi«:*j(,^rwffi)ii{4S;a^iix-5» c £*>m 

[0 29 7 ] *«BJ{c^ifg^3iS3S©^3W!t:i^gK: 50 
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ttmmmt^^^mmitiy y 3>j^©j?$*^ 
<b~> y n >uicfc o «>j»i>©t. y- M&&ig©fMffiiffi 
£**<-es*. y- h»»flt©»«e«4^*<-r*c 
iria!f§©«)fpjsg^3i< ras. 
[0298] *mnic&2>wi$tm4nm<Dmm&mmc 

ctnti. ^{b~> y 3 >H©W3 a^bi^ y a >M<t o 

^ < . mi&nwrc<Dit*t) zim Lxmmtstmi&px. 

[0299] *miic&2>m!m52zi&<omm#&&ic 
«fcn«. ^i*?j:c>'m©2iiMB> -eft-en©ffi 1 

J^f^llKSTkJftlH^^tf©-?, *huxWEE#HJ 
0, MOSFET©«ffitt#[Sj±-f£„ 

«j6>6©*9 h** yrtctsj/y 3>M^e>©^gl 
«a*^M^©77*^c <o fc< < . x h i^x«E^Enjn 
$n/c«jHTr©, n+f yTK«fci)i?ab&sigcD 
ic< < . ux^E^Enflnstifc^siT-r-©^ h + 

+ 'J 7»tt^±l/t, MO S F E T©0^S < «c 

[0 3 0 0 ] *&£CCffi£ffi$«6IB4^¥^$8BtC 
<fc*i«. ««SIBSI©MOSFET*J. SAEnflD^fficW 

u » ^(c-en-eniES:$n-5>©T , > y->jeiwi©Hn 
mmn.ctic^^x, aa»©*«^p » ^©s^epjd 

mJEEfctScry- hlMl«©JSS ci#r 

[0301] *miKmzm>&M7%ffi,<D¥m#msic 

t * $ 6 tc . MM^#l»* s **^ii^^^tp©r\ 
««*•©***«•?•*«. n*©^ y 3 >/!•?•© y> y y > 

ffitcfcw 5'>V3 >/i^-© y> y y > y^K> f £ ^ t 
-class -&^©r. h v » ywK^#imiffiafK*s(sa 
r^citc^s. »affiiMR«y-i<i&tMt(cRRsrr« 
su^4>*-5©f. y>^y >y#'> F^(g?«-e^6a* 

[0 30 2] *|^Kffi&3ft*B8eet^£*tt$gKfc 

<tn«> «ai6itK*»iWb^y3>Kr*5©-c. te 

OSMftffllt>. HDPUfbK. **C»t3«llKfbKttf. 

[0303] *&wfcmz>imm9iEM<Dmm#mmc 
<fcn«, aaaaiMi*B«fb^y3>irt?**©r. aa 

IWttt*W0. IWb«:<fc*BW©iatt*|»±'r*4. 
[0 304] *%HCCfi&SA3S0£ 1 0iBtE©^f^g 
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titcmmm* *^t? ftmmmBM t , nmmm~cmt> 
titc h u>*w«:tt»i&snfc»^£fc*-r •&©■?. 
nwmm*p<D # > 9 y > k & 

fc». ¥*S#Stg*> 6©* » h * f y TK J: «5/ a > 

to 30 5] *^bjk:#-5»^ 1 1 &m<D¥mtm& 
[0306] *#6WK:^sii*^ 1 2 mn<o^mims 

fc«fcti«. INHRfts. ft*3RjH(-7-*$tfiWfc»xy3>g| 
**l>tt. m*^f*£t*H8rtbS'y a >«•?**© 

[0307] *amic%&mm 1 3ett®^#8i 
feint*. pmmmm<D±mt*mtfi> *«&»«©£ 

n. ±aMft*9sicMo sfe T©y- hs«s©y- mpi 
^©iaiMWM*^-*- *©•*?. y-hs@©y-Mi2r 

fo©WMB«:waw»(tiLT\ LSt»tt*ffi©«if-ffl,fc 
») t»fil.»lEtMO SFE T*s*>-T £ £l> 9*flUgfl» 

[0 30 8 ] 43691 CcffiSflMBS 1 4 IBK©#3*tt$g|K 
K«fcn«, *atflEaS«3&JSOia*'r«teR#4a. 

*£*JRIK^I§£:n**¥- J: •>**■<. l?E*§ft^ 30 
H^ft*9&fi83ftK:<C». ^-©/c#>. SOI*»C}fc 

n-SMO S F E T©fliiI14£igtf>& C £**C SS. 
[0 30 9 ] *^(c^^, W^cJl 1 5 IBIS© SOUS 

f y a »^© 9 2 -o©ii*£& 2 eig-c&a© 
j/!i3>K4. (Mtarftsa^ya^iiiSfi*^- 

(C. SOI S«Uc*3W(B«-r S £ lr» SaWfr&W 

en, -e©M*. issmtt^so 1 ^©ws^^n 
*i?ffiie{i£<£?&-e#£©-c. sssgigKiga-r £*r§ 
#ffi*u 4^*««©y--**i**{Bircs*. 
[0310] *9mic*&wm 1 6 gats© s o 1 s« 

nt?©*^*^- .* y < . nBmiffl'f>Bs@wtt 

jWBrRS *!«:<<,». *©*:£>. SO I S«{CjfM3ti5 50 
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[031 1 ] *9tmtcto&nsxm 1 7 tern© soii« 
k . s&iz&tttttK**. s o 1 mtcmmt 1 

in(c^(»tc< £*>^£*i&©-c\ somiaAiA 
&mmm t <o$m cc *>- w £ iismfi £ stu k 

^©■5>C£#5rS-S. 

[0312] *»9jtcfl&iiN»s 1 8 tats© soiit 
tcfc*i«. ^n*s. «Mb^y3>R*j«fcowfbs/y 
3>JS©fsm*>r*s©-c. Sfti"j3>i^ffiHji-5 

[0313] *^K:^€.if*^ 1 9 §m(o¥mtm&. 

icj:ti«> SO I ■K*»*»*«U£*3&J<S»'r44l»5Jtt 
ZX.m&{&iiS&L> MOSFET©y-**MS*{6*br 
CHiB©B*«cBiW3 

[B 1 ] *#W««©«RR©— «%^T^n v 9M-C 
[02] 4^(cffi &Htt©jftB 1 (Ctei-f * y- Hft 
[S3] *»i«{cffS3B»©^»l«:4j»&y-Hft 

iwi©flWE*^-rfii5J:ia-c**. 

[04] 49HH(cff SUllRO^S 1 (cistt^y- hi^ 
«|g©««6Sr^f^g|T*S. . 

[05] *»iiii<cffi&£it©ftaB 1 * f- v m 

[0 6 ] %$twicfazmm<D&m 1 K4sw*y- 
«w©«ia*^r«tsc0'c * . 

[07] *%Bj{c^^,HJg©ffJ«g 1 ccte w 4 y- HB 

iMi©flWE*^-r«saa-r**. 

[0 8 ] *^WCC#SHSS©^fil2 (Ctett 5MO S F 
E T©flWE*^r»ri!0"r?**. 

[09] xhirxwE&wtoztiitimrFwoNmtp 

[010] X h U^«E3WE|JjnSti*:«fljlT©ONM 
*©**^M^- i *3RJl ; ?-©li 4 AC » Srltt BJ ? *> m^m 

[011] X h U^«E#tEUJin3nA:t«l8T©ONBl 
43©*7kf^M^F i *^/M-?©$i 5 lit > ^UJBj-r -S «SC0 

[012] X h U^«E*EPflI3hfc««T©ONil 

tt>©m*jRiR^-i**isi : f-aMg-5*t»*ttw-r-5«ec0 

[013] X h UXmjE36SEP«n3tlfc«fiST©ONJg 
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[015] *m}lcm&mifo<DBB2 &C*$W£MO s 

f e Tow^Lmivmr zmwm-c&z. 
[@i6] *mwic& : b9mmm2 tcfc»5Mo s 

F E T©«^g*KII!T£WiBH'C*S. 
[017] #^«:<&£ JOg<DJI2Si2 KfcWSMO S 

FET©^i&xfi^^-r^^Har*s 0 io 

[018] *^BJ(c^aHifi©ff^2 KtiWSMO S 
F E TCD^jgXg?rUiBJ-r^irffi0-C*-5 o 

[019] #|%B^c&3||jJfe©ff^2ttfcWSMO S 
F E T<DS?3gXe%SiHJt-^BTffi0-C*S„ 

[02 0] *^BJK^-5j|ffiCD^3{C*iW.5MOS 

F E T<Dmm$:^?mwm-C'$>2>. 

[02 1 ] *^K^HJS<D^3iCfcW^,MOS 
F E T©^^!l©^^-r»r®0-C$>So 
[02 2] XftWlcmzmmmmStCteWZST I 

M*^-rwfE0-e*5o 20 

[02 3] ^BjK^SHJg©ff^5(CfcW^ST I 
ja©SiSX^UiBJ-r.2 > »TH0-C*S. 

[024] *mjttmzmm<Dnm5ic*svz>sT i 

MOMitXH^mBj^ S»r00-C* 
[025] ##PJ3K:^&|ii£©ff2K5{t:teW£ST I 
J!S©S^ie£!&BJ3-f 3Kffi0T&€>„ 

[026] *#6B^ic^S jlifecD^ 5 GCfeW-S S T I 

JH©^j§xs^^-rs»fffi0r*2>„ 

[027] *mttC%zmM<DBWi5 JCfctt-S S T I 

n©i££ie*iBB > BTr&fKB0T&£o 30 

[028] *^{c^HJS<D^S85 fcfctf* S T I 

M©^xg*^-r^,»fffi0-c&€, o 
[029] ^mmc^mmo^mmbicisi-f^ s t i 

[030] ##£B^c&£||ig©ff22g5 &C*5tf£ S T I 
[031] *^ic^^HSS©^5 ICteVZ S T I 

m^^-raj^Brffl0-c&^ o 

[032] *mWt,C&2>mM<DBWi5 iCisVZ S T I 

)^©®sijiy?>^^^-rs»f®0r*s o 40 

[033] #ffeB^c&£||jJfe©ftj*8l6 tCiaVZ S O I 
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[034] ##^K<££ieS&©JF2g6 KfcWS S O I 

*®©Migxg^Bg-r^»Tffi0r&^ o 
[035] xmwicmzmmmmeictovzso 1 
a«©is^xs*^B^-r 3 mmm-c *> .2,,, 

[036] *^BJ(c^^^©ff^6 fcfctf£ S 0 I 
»«©MitXg^B^r £»rM0-e& -So 
[03 7] *^K^-2,||]!fe©^6fCfcW^SO I 

[038] $^(c<H,HiOfl6 fcfctt* S O I 

[039] ^ms^fazmmmmQicisvz so 1 
*«©^0^©«^^i^Bj-r swar* 

[04 0] *^BJCC^H]fe©^6 {C*3W^> s o 1 

[041] Xftwicmzmmmmeiasvzso 1 

S«©^03©«/!S4^-r 3$rH0-C& a„ 
[04 2] *J%B^(c^€.Hfli©0SS6 Ccfc^S S O I 

[04 3] S£*©MOSFET©«^*^-r»fB0-C 

[04 4] MOSFETKteW5SI0P-A->KD 
ffiW^T0r*>-S o 

[04 5] X V UX^K*5EPfin3ft/ct£®.T©ONJg 

*©*^M^©^^if^%i^Bj-rsm^0-c*^.„ 
[04 6 ] xv \yxm^mm^tiidsmyoyonm 

[04 7 ] ^ h vxw£mmztifdi)m-ro>oNm 

*©7kmM^©S-5HC^I^BJ-r^^0-C*^ o 
[04 8] SYb-> 'J 3>H#©*SSJJFR£IS©T>* 

-r ^^^m$??i4*^0-c* s„ 
[04 9 ] £©«ji©a#iA£M^)g£3rr£so 1 
sisxkmo s f e TzmwtLtcZ-m&gimivmf&zm 

[050] ^ji ^©s&iA^^jg^-r* s o 1 

SS±(CMOS F E T?:Etlfc^^§0l«^i 
BJtS»Tffl0-C&-S o 
[*Hf©l&BJ] 

5 0 ST IE 5 8 fiiimitm. 1 6 2 M^*8^ 

BX 1 ~BX 6 GX1-GX9 
y- htfilftjR. 
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Si 
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R = Si-0* 




— — 

OH — Si = R 










? , 





H H H H 
4- 



-Si— Si— St — SI — 



J ii I h 



SiOo 



H H H H 2 



R = Si-0* •O— SisR 

«?®?S<&>. • H H 



-4—4- 



Si— Si— Si — Si — 
I I I I 

Si Si Si Si 



Si^ 



SiO* 



Si 




C29) 



<&m 2002-76336 



[04 9 ] 
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C51)Int.Cl. 7 Mt8HB# FI f-VD-K C#^) 

H 0 1 L 21/76 H 0 1 L 27/08 331E 5F058 

21/8234 27/02 B 5 F 0 8 3 

27/088 29/78 3 0 1 G 5 F 1 1 0 

21/8238 21/76 L 

27/092 R 

27/08 3 3 1 27/08 1 0 2 C 

3 2 1 D 

21/8244 2 7/10 3 8 1 

27/11 4 34 

21/8247 6 7 1 C 

27/115 6 7 1 Z 

27/108 29/78 3 0 1 R 

21/8242 3 7 1 

27/12 6 1 3 B 

29/788 6 1 7 T 

29/792 6 1 7 U 

29/786 6 2 1 

21/336 6 2 7 D 
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BB01 
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